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PREFACE 


This treatise has a unique aim : it deals with all points of 
contact between science and the Bible history of creation. A 
brief but thorough resume of the latest teachings of science in 
this entire field is presented and reviewed. A large amount 
of matter, elsewhere only to be gathered by extensive read-, 
ing, is here found. The volume will be of service to persons 
who would be abreast with current thought, pastors, and 
Sunday-school workers. 

Interpretations of Bible are not always Bible ; hypotheses 
in science are not always science. This volume is intended 
to render human interpretation more precisely the Divine 
thought, and aid in the distinguishing of Nature’s assured 
utterances from the chatterings of pseudo-science. 

Human interpretations of the Bible and science, pseudo- 
science and the Bible, may conflict, — science and the Bible 
never. It is no less false than unjust to both scientists and 
biblicists to denominate scientists “sceptics, opponents of 
the Bible, infidels.” It belies many scientists, and gives the 
impression that biblicists are clinging desperately to some- 
thing which thinking has outgrown ; that there is a fight going 
on here between a blind, credulous, traditionary faith, and the 
light of facts. Nothing more false : the leaders in inductive 
science in America to-day are thorough Bible believers, — 
Profs. J. D. Dana, Asa Gray, J. W. Dawson. Biblicists 
are not to ignore this, and throw the weight of these men 
and their facts into the enemy’s camp. Says President Chad- 
bourne, “ The difficulty in reconciling the geologic with the 
Mosaic record is found by students of the Bible who know 
nothing practically of geology, and by students of geology 
who are ignorant of the Bible, or hate its plain requirements, 
so that they wish to discredit the book for their own peace 
of mind. Devout men, eminent both as practical geologists 
and Bible students, like Hugh Miller, Dawson, Dana, do not 
seem to find any real difficulty in the case. If there are any 
two living men who are better able to give an opinion in this 
matter than Profs. Dana and Dawson, I, for one, should be 
glad to go far to take lessons from them.” That this vol- 
ume will help to confirm this position of President Chad- 
bourne, is believed by 

The Author. 

Leavenworth, Kansas, June 1 , 1881 . 
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THE SCIENCE OF THE DAY 
AND GENESIS. 


CHAPTER I. 

WHENCE THE EARTH? 

Modern science has offered us solutions of 
"Whence the earth?” Descartes, two centuries 
ago, suggested the hypothesis of vortices. In the 
Cartesian system, a vortex is a collection of mat- 
ter forming an ether or fluid endowed with a 
rapid rotary motion around an axis. From such 
vortices Descartes constructs the universe. 

A second hypothesis, the nebular, was first pro- 
posed by Kant, developed somewhat by Herschel, 
thoroughly systematized by Laplace (obiit 1827). 
He supposes that the space of our solar system 
was once filled by matter of high temperature, and 
rarefied much more than our most rarefied gases. 
This was the primary nebula. This mov 
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on its axis, cooled by throwing off heat into space, 
and as it cooled, condensed. The circling mass, 
becoming flattened at the poles and bulged out at 
the equator, assumed gradually the form of a 
disk. The attraction of cohesion of the matter at 
the circumference of the disk was finally overcome 
by the centrifugal force ; this outer matter was 
separated from the central condensing mass, and 
became a revolving ring. Ring after ring was 
thus formed, constituting by their condensation 
our now planets. The rings earliest liberated 
were of matter less condensed than those thrown 
off later from the ever-consolidating mass ; and 
so we find the planets Uranus and Neptune, far dis- 
tant from the solar central mass, have the specific 
gravity of cork, while the other planets increase 
in specific gravity as they near the sun. The pale 
rings of Saturn to-day may give some conception 
of the disintegration of the primary nebula. 

After the ring containing the matter of our earth 
broke and fell into itself, the globe thus consti- 
tuted had an immense dilatation, embracing our 
moon. The matter finally constituting our earth, 
revolving and condensing, became a globe of melted 
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lava. Then, after indefinite centuries, a scoria 
formed here and there on the surface of the cooling 
mass. By and by, the scattered scoriae unite. A 
crust is formed enclosing a sea of fire. From time 
to time, by contraction of the ever-cooling core, 
the crust breaks, and lava belches forth ; or the 
crust is corrugated, and incipient mountains are 
formed. The surface of the earth ever cooling 
more and more, finally the vapors, gases, etc., of 
the atmosphere begin to fall ; seas, lakes, rivers 
are formed ; by their attritions soils appear, then 
vegetation, then creature life of lowest forms. 
The interval during which the terrestrial crust 
would be lowered from 2,000° to 200° has been 
estimated by Helmholtz at three and one half 
millions of centuries. 

Such is the nebular theory of Laplace. He 
claimed that certain spots of light in the heavens, 
of duller lustre than the stars, were examples of 
matter even now existing in a nebulous state ; but 
when later, Lord Rosse’s immense telescope was 
applied to these supposed nebulae, Laplace’s entire 
brilliant fabric tottered. It was found that some of 
the spots of light supposed to be nebulous matter 
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were resolvable into distinct stars. It was now 
claimed that it only needed a telescope of suffi- 
cient power to resolve all the so-called nebulae into 
stars. The hypothesis fell into disrepute. But 
the recent revelations of the spectroscope declare 
that there are in the heavens genuine nebulae ; and 
the nebular origin of our solar system has again , 
come into favor. It is now generally maintained 
by scientists. 

Previous to the time of Laplace, Sir Isaac 
Newton had said, "The admirable arrangement 
of the solar system cannot but be the work of an 
intelligent and most powerful Being.” Laplace 
claimed that Newton in this statement " had de- 
viated from the method of true philosophy ” ; 
and it has been thought that Laplace, in pro- 
pounding the nebular hypothesis, had an atheistic 
purpose in view, seeking by his theory to indicate 
how our solar system might have originated with- 
out the aid of "an intelligent and powerful Being.” . 
While granting to Laplace the eternity of matter, 
we may yet ask him, Whence the laws impressed 
on that matter, causing to spring forth our solar 
system in such beauty, harmony of movements, 
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adaptations, stability? Does not all this speak of 
more than a mere eternal sovereign force ? Does 
not all this speak of a preconceiving, prear- 
ranging, powerful, sovereign Intelligence?” 

Further, grant Descartes his vortices, Laplace 
his nebula: these had motion, they tell us, — a 
rotary motion. That motion could not have been 
from eternity ; had it been from eternity, the vor- 
tices must have remained vortices, the nebula a 
nebula, to eternity ; eternal uniformity of motion 
past must have ever retained matter in eternal uni- 
formity of condition. That these vortices, that 
that nebula could have taken new shape in time, 
some force not impressing them from eternity 
must have wrought on them in a new beginning ; 
there must have existed some force outside of 
themselves. Was not that new outside force, 
touching them in time, what Genesis calls " God ” ? 

So the heat of the nebula could not be from 
eternity, else it would have remained uniform to 
eternity. Was not the new power outside of the 
nebula, throwing in heat upon it in time, what 
Genesis calls "God ”? 

Grant to Laplace the nebular origin of the 
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earth, this nowise conflicts with Genesis. Says 
the nebular hypothesis, " Our globe was once a 
formless, unfurnished, chaotic mass, brooded over 
by darkness.” Says Genesis, " The earth was 
once emptiness and voidness ; darkness was the 
swaddling band thereof.” Later (so-called) 
science is but an echo of earlier Genesis. 

Genesis not only claims that a force, power, 
outside of matter has given our world and its 
present furnishing their shaping, but it also 
claims that that power is an Intelligence, a per- 
sonal Being, — God ; and science to-day, in its 
most authentic expounders, reiterates the Mosaic 
assertion. Will, Intelligence, a Person, gave this 
universe birth. Says Agassiz (speaking of the 
life furnishing of the earth), "The combination 
in time and space of these thoughtful conceptions, 
exhibits not only thought, — it shows premedita- 
tion, power, wisdom, greatness, prescience, omnis- 
cience, providence ; in one word, these facts in 
their natural connection proclaim aloud the one 
God, whom man may know, adore, and love : and 
natural history must in good time become the 
analysis of the thoughts of the Creator of the 
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universe, as manifested in the animal and vegeta- 
ble kingdoms.” 

Dr. W. B. Carpenter, one of the foremost 
scientists of Great Britain, regards " Nature, 
or the material universe,” as "the embodiment 
of the divine thought,” and " the scientific study 
of nature” as "the endeavor to discover and 
apprehend that thought” (to have "thought the 
thoughts of God” was the privilege most highly 
esteemed by Kepler) ; and Carpenter quotes 
approvingly Mr. Martineau : " What, indeed, 
have we found [in scientific research] by moving 
out along radii into the infinite ? That the whole 
is woven together in one sublime tissue of intel- 
lectual relations, geometric and physical, — the 
realized original, of which all our science is but 
the partial copy; that science is the crowning 
product and supreme expression of human rea- 
son. . . . Unless, therefore, it takes more mental 
faculty to construe a universe than to cause it, 
to read the book of Nature than to write it, we 
must more than ever [in the late revelations of 
science] look upon its divine face as the living 
appeal of thought to thought.” Carpenter, as 


Digitized by CjOOQle 



18 THE SCIENCE OF THE DAY AND GENESIS. 


Agassiz, regards the universe as " a revelation of 
the mind and will of Deity,” and that that Deity 
is a person. 

So Alfred Wallace, the co-propounder with 
Darwin of the present prevailing phase of the 
evolution hypothesis, says, "It does not seem 
improbable that all force may be will force, and 
thus that the whole universe is not merely 
dependent on, but actually is the will of higher 
intelligences, or of One Supreme Intelligence. 
It has been often said that the true poet is a 
seer; and in the noble verse of an American 
poetess we find expressed what may prove to 
be the highest fact of science, the noblest truth 
of philosophy 2 — 

‘ God of the granite and the rose ! 

Lord of the sparrow and the bee ! 

The mighty tide of being flows 
Through countless channels, Lord, from thee ; 

It leaps to life in grass and flowers, 

Through every grade of being runs, 

While from creation’s radiant towers 
Its glory flames in stars and suns .* 99 

Thus do science and Genesis harmoniously 
declare : This earth and its furnishing have arisen 
from the will of an Intelligence, from God. 
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Further, in the expression of Genesis, "God 
created the heavens and the earth,” there is 
declared the unity of the power pervading all 
space and all time ; and precisely this is the utter- 
ance of science to-day, whether we look at the 
uniformity and harmony of the operations of the 
universe in the present, — the evident concate- 
nated development of an original one plan in the 
readings of the geological rock record of the 
past, — or the recent doctrine of the correlation 
of forces, that the sum of force in the universe, 
potential and actual, is always one and the same, 
a unit. " The men who did most to prepare the 
way for this doctrine, the correlation of forces, 
such as Newton, Davy, Oersted, Herschel, and 
Faraday, all delighted to see God in his works ; 
and the philosopher who was the main agent in 
discovering it, Dr. Mayer, has a mind filled with 
the presence of God, and looks on force as the 
expression of the div r ine power.” Says Dr. Car- 
penter, "The culminating point of man’s intel- 
lectual interpretation of nature may be said to 
be his recognition of the unity of the power, of 
which her phenomena are the diversified mani- 
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festations. Towards this point all scientific in- 
quiry now tends.” 

Science to-day, in one of its most recent funda- 
mental advances, the correlation of forces, is 
just beginning to grasp in its full significance, in 
its sublime height and all-encompassing breadth, 
the grand idea enunciated in the first verse of the 
Bible cosmogomy, " One power pervades all 
things.” And we have recently offered us by 
Saigey a volume whose object is to demonstrate 
the " Unity of Physical Forces,” in which vital 
activity itself is made simply transformed motion. 
Of the "atom and motion” he would construct 
the universe. 

Says Prof. Tyndall, "I have noticed, during 
years of self-observation, that it is not in hours 
of clearness and vigor that this doctrine [material- 
istic atheism] commends itself to my mind ; that 
in the presence of stronger and healthier thought 
it ever dissolves and disappears, as offering no 
solution of the mystery in which we dwell and 
of which we form a part.” A confession, this, that 
the most advanced scientific thinking of the 
day, which unifies ail the forces producing the 
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varied phenomena of the universe, cannot, in its 
•Stronger and healthier” hours, persuade itself 
that the all-pervasive Power, the ultimate Pro- 
ducer, is non- intellectual force ; demands some- 
thing higher, finds rest only in the acceptance of 
the Genesis utterance, "Ar Intelligence, God, 
created the heavens and the earth.” 

Says Dr. Carpenter, " In the admirable words 
of the great master, Sir John Herschel, Tr the 
only case in which we are admitted any personal 
knowledge of the origin of force, we find it con- 
nected (possibly by intermediate links untrace- 
able by our faculties, yet indisputably connected) 
with volition, and by inevitable consequence with 
motive, with intellect, and with all those attri- 
butes of mind in which personality consists.’ As a 
physiologist,” continues Carpenter, " I most fully 
recognize the fact that the physical force exerted 
by the body of the man is not generated de novo 
by his will, but is derived from the oxidation of the 
constituents of his food. But holding it as equally 
certain, because the fact is capable of verification 
by every one as often as he chooses to make the 
experiment, that in the performance of every voli- 
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tional movement, that physical force is put in 
action, directed and controlled by the individual 
personality or ego , I deem it just as absurd and 
illogical to affirm that there is no place for a God 
in nature, originating, directing, and controlling 
its forces by his will, as it would be to assert that 
there is no place in man’s body for his conscious 
mind.” " Sun, fire-mist, molecules,” says Car- 
penter, " but what is back of the molecules ? A 
personality.” Genesis names that persdnality 
"God.” 
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CHAPTER II. 

THE AIM OF THE BIBLE. 

To interpret the Bible correctly in its connec- 
tions with science, it is imperative that we under- 
stand and keep in mind the mission of the Bible, 
and its method of dealing with man in his primi- 
tive scientific status. 

The mission of the Bible is distinctively and 
absolutely spiritual. The Bible is written simply 
to save man from sin and its consequences. 
Teaching physical science is thus wholly foreign 
to the Bible. It comes to man, not to interfere 
with his ideas of physical science, but, meeting 
him on his own peculiar plane of knowledge phys- 
ical, adapts itself in infinite condescension to his 
child-like, inadequate ideas of the mysterious 
universe of matter in which he finds himself, and 
takes ho d of the hand of the wandering child 
with simply one thought; to lead him back to 
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the Father he seeks; leaving the correction of 
his ideas of the physical universe, and of all other 
human sciences, to the growing light of the child’s 
developing reason, and the unfoldings of time. 

Accepting this as the correct view of the case, 
we are not to expect that the Bible, given to man 
in his infancy, is to address that man as if he 
were acquainted with the Copernican system of 
the universe, had weighed with Torricelli the 
firmament, and explored with Lyell the rocks. 
These fields are left gymnasia for the play of 
man’s God-bestowed intellect. If the divine wis- 
dom, come to teach man moral truth, find him 
in his infancy in physical knowledge, holding 
the idea that the expanse of the earth’s atmos- 
phere is a sol d crystalline vault in which the 
stars are set, and in which are w windows of 
heaven,” if he thinks the earth stands still and 
the sun moves, — the language is adapted to such 
views. 

It has, in opposition to this view, been urged 
that a divine teacher, without descending to the 
office of teaching science, might yet have kept 
his own language free from all collusion with 
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human error. In reply to this, De Quiueey well 
says: "Meantime, if a man sets himself steadily 
to contemplate the consequences which must 
inevitably have followed any deviation from the 
customary erroneous phraseology of the people, 
he will see the utter impossibility that a teacher 
(pleading a heavenly mission) could allow him- 
self to deviate one hair’s-breadth (and why should 
he wish to deviate ?) from the ordinary language 
of the times. To have uttered one syllable, for 
instance, that implied motion in the earth, w r ould 
have issued into the following ruins : First > it 
would have tainted the teacher with the reputa- 
tion of lunacy ; secondly , it would have placed 
him in this inextricable dilemma : on the one 
hand, to answer the questions prompted by his 
own perplexing language would have opened 
upon him, of necessity, one stage after another 
of scientific cross-examination, until his spiritual 
mission would have been forcibly swallowed up in 
the mission of natural philosopher*^ but on the 
other hand, to pause resolutely at one stage of 
this public examination, and to refuse all further 
advance, would be, in the popular opinion, to 
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retreat as a baffled disputant from insane para- 
doxes which it had not been found possible to 
support. One step taken in that direction was 
fatal, whether the great envoy retreated from 
his own words, to leave behind the impression 
that he was defeated as a rash speculator, or 
stood to his words, and thus fatally entangled 
himself in the inexhaustible succession of expla- 
nations and justifications. In either event the 
spiritual mission was at an end ; it would have 
perished in shouts of derision, from which there 
could have been no retreat and no retrievance 
of character. The greatest astronomers to-day, 
rather than seem ostentatiously learned, will 
stoop to the popular phrase of the sun’s rising 
and setting; but God, for a purpose commen- 
surate with man’s eternal welfare, is by some 
critics thought incapable of the same petty 
abstinence.” 

Accept this view as to the method of the Bible’s 
dealing with man, in reference to the facts of 
nature, there is at once removed all scientific 
objection to the inspiration of the Bible from its 
incidental expressions touching nature, incorrect 
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in fact; e. g., the constitution of the firma- 
ment, " windows in heaven,” immovability of the 
earth, etc. And if we find the grand volunteer 
utterances of its opening page — the creation of 
all by the One w T hose book the Bible claims to be, 
and creation in a certain order in the creatures 
and time — confirmed by later science, we have 
here evidence that a wisdom higher than the 
human wisdom of that early day wrote. The 
Book will thus on its first page declare its divine 
Author, and give a reason for a respectful hear- 
ing. 
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CHAPTER III. 

THE ANTIQUITY OF THE EARTH. 

Geology, as an inductive science, had its ori- 
gin as late as 1807, in the formation of "The 
London Geological Society.” In some matters it 
is only yet seeking its nov < tto > ; in others it has 
reached solid standing. It has disabused the 
mind of the idea that the earth as it is now con- 
stituted was spoken instantaneously into exist- 
ence by immediate divine fiat. That r.ot divin * 
fiat immediately and instantaneously, but natural 
agencies mediately and by long process have built 
up the earth’s crust in its present form, is proven 
by what we find in that crust, collated with what 
we see taking place continually about us. The 
geologist sees on the sea-beach, delta, lake shore, 
or bottom to-day, layer after layer of sand gently 
laid down; he sees now forming calcareous rocks 
embedding implements of man's art and man hiin- 
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self, the fossils of the future ; he sees wood buried 
becoming lignite in its process of transformation 
into coal ; he sees the bones of existing species of 
animals buried in sediment ; he sees volcanoes 
thrusting forth their melted rock ; he sees corals 
forming their islands, reefs, atolls, and shells 
agglutinating; he sees the workings of chemical 
affinity and voltaic action. He now passes from 
the surface of the earth down into its depths ; he 
turns over leaf after leaf of the stone book. On 
each leaf he sees distinctly traced the impress and 
seal of the very agents he finds to day in action 
at their incessantly modifying work on the crust 
of the earth all round about him. The rocks of 
the earth’s crust are now to him a new revelation. 
As he turns over their stone leaves, he recognizes 
the earth’s own handwriting ; he reads there its 
autobiography, — a writing that can be no for- 
gery. Says the geologist, " I find verified in the 
records of nature what I find written in the 
records of the Bible, 'I change not!’ As to-day 
the wind and the wave and the cloud, the sunshine, 
heat, cold, winter’s snow, summer’s rain, autumnal 
sleet, vernal shower, belching volcano, the little 
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unseen, silent-working coral insect, are all min- 
isters in the hand of the one universal intelligent 
Worker, modifying the crust of the earth and for- 
warding his world-idea; so down deep in the 
earth’s crust I find traces of these same ministers 
accomplishing mediately, and by process of dura- 
tion incalculable, the behests, in earth-crust mod- 
ification, of the one sovereign Intelligence, and 
from out the rocky deeps I hear a voice I have 
heard before, — 'I am the same yesterday, to- 
day, and forever.’ ” 

But if natural agencies have fashioned the 
earth’s crust as we now find it, a duration of 
indefinite length is needed: needed for the dep- 
osition of the twenty miles of stratified rocks in 
that crust ; needed for the deposition of the im- 
mense accumulations of shells in these rocks, 
nearly one seventh of their entire bulk; needed 
for the rise, life, and dying out (slow processes) 
of nearly fifty different worlds (Agassiz) of crea- 
tures, which have successively peopled our globe, 
leaving their traces in its crust ; needed for the 
growth and deposition of the immense vegetable 
accumulations in the coal measures, in Nova Sco- 
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tia, with their interstratified soils, nearly three 
miles in thickness (Lyell). Six million years 
have been claimed for the coal measures alone. 

The heavens above us declare that the physical 
universe is created on a grand scale as to time. 
Light travels nearly 200,000 miles a second. It 
takes light from nine to twelve years to reach us 
from the nearest fixed star. Herscliel discovered 
stars whose light must travel 9,000 years before 
reaching our world, and nebulae w 7 hose light would 
only reach us after 3,000,000 years. Indication 
here of the grandeur of the time scale of our 
universe; one part becoming aware of the crea- 
tion of the other part only after the expiration of 
3,000,000 years. 

This voice from the stars may lessen our as- 
tonishment at the voice from the rocks demand- 
ing for our earth an antiquity of millions of 
years. 

The point in time of the creation of our world 
is not given us in the Bible, nor any data by 
which it may be approximately determined. The 
only Biblical statement is, "In the beginning 
God created the heavens and the earth.” 
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CHAPTER IV. 

"day” in GENESIS I. 

Long before the rise of geology, " day ” in 
Genesis i. was judged difficult to interpret. 
Josephus declared "day” metaphorical; Origen 
thought it an indefinite period; Augustine de- 
clares it not only difficult to understand, but 
even to conceive what sort of day is here meant. 
In more modern times, " day ” has been regarded a 
figurative expression for an indefinite period ; 
others regard it the ordinary day ; others still 
think it was understood by the writer as an ordi- 
nary day, but stood in the Divine mind as symbol 
of a vast period. 

Any interpretation of "day,” to be accepted, 
must harmonize with both of God’s volumes, — 
Nature, the Bible. 

(a.) Those who hold that the " day ” of the narra- 
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tive of creation is an ordinary day maintain that 
an indefinitely long period intervenes between the 
creation spoken of in the first verse, and the crea- 
tions recounted in the verses immediately follow- 
ing, — these latter verses recounting simply the 
creations which took place a few thousand years 
ago at the introduction of man. The gap thus 
left, it is claimed, between the first verse and the 
verses following gives ample time for all the 
worlds of geology. 

This view assumes that in twenty-four hours our 
continents rose from an unbroken ocean and took 
their present form ; that in forty-eight hours all 
the now existing species of animals came into be- 
ing. Science, on the contrary, declares that such 
processes demand immense duration. This inter- 
pretation is now generally rejected. Dr. Conant, 
in rejecting it, declares the assumption of a long 
lapse of time between the creative act of the first 
verse and the creative acts of the verses which 
follow to be wholly unwarranted by anything in 
the sacred writer’s statement; and claims that 
the extension of the creative work through six 
successive periods, of whatever duration, can be 
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explained only by the fact that the work was not 
accomplished by a sudden exertion of supernatural 
power, but "by the. operation of those secondary 
causes which the structure of the earth proves to 
have been active in its formation, requiring ages 
for their accomplishment.” 

(6.) The figurative interpretation, making 
''day” an indefinitely long duration, agrees with 
science ; but the narrative, by the exact limita- 
tion " evening ” and " morning,” impresses us with 
the idea that the writer conceived of " day ” as an 
ordinary day. The same impresses us at the insti- 
tution of the Sabbath (Ex. xx. 10, 11). 

(c.) The symbolical interpretation of "day” — 
" day ” understood by the writer as an ordinary day, 
but standing in the Divine mind as a symbol of a 
higher duration — solves all difficulties. 

Some of the foremost Biblical scholars maintain 
that the creation history was communicated to man 
in successive visions, — tableaux. The six tableaux 
of creation rose before the eyes of the seer, im- 
pressed him as six successive periods of work, — 
as six ordinary days, and their rise and fading 
away as morning and evening. But in the Divine 
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mind these six tableaux were symbols of periods 
of past working of indefinite length. 

Revelation of God’s works past holds the same 
relation to the human and the Divine thought as 
revelation of God’s works future. The same 
method of interpretation is applicable to both. 
One is prophecy teaching backward, the other 
prophecy teaching forward. We find the "day,” 
"week,” "year,” of prophecy forward stood some- 
times in the Divine mind — the event infallibly 
interpreting — as symbols of higher periods (Dan. 
ix. 24-27, and xii. 11, 12 ; Ez. iv. 6). So if the 
unfoldings of God’s works in the past by physical 
science teach that in the symbol " day ” there lay 
in the Divine mind an outlook and conception 
infinitely more grand than the human language 
would indicate, or the human mind then was fitted 
to receive, we are to accept these unfoldings of 
science as giving us God’s own interpretation of 
the miniature symbol "day.” As the child- man 
advances in physical knowledge, the height and 
grandeur of the full content of the miniature 
symbol open up to him, just as the unfoldings 
of historical events lead man to the height and 
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grandeur of the Divine thought in their miniature 
symbols. 

And here are perfectly harmonized the ordinary 
day conception of the writer of the narrative, and 
the indefinitely long periods required by science. 
Each of the six tableaux of the creative week 
impressed the seer as an ordinary day, while in 
the Divine mind each tableau was symbol of an 
indefinitely long period. And the facts of the 
rock record correspond precisely with the Mosaic 
tableaux in the kind of creations, and in the num- 
ber and order of the creation periods. Traces of 
the first, second, and third day’s work — light, 
firmament, the heavenly bodies — must be only 
incidental in the rocks; full traces of only the 
third, fifth, and sixth days’ work — vegetation, 
creeping creatures, beasts, and man — can we 
expect the rocks to give us. Full traces of these 
latter three days’ work we find in the rocks, and 
in the precise order given us in Genesis. The 
geologic scale divides itself into three grand 
parts : Palaeozoic, Secondary, and Tertiary. The 
Palaeozoic — corresponding to Genesis’ third day 
— was emphatically the plant period, w herbs 
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yielding seed after their kind.” In no other age 
was such vegetation; this is the period of vast 
vegetable accumulations constituting our coal. 
On the fifth creative day appear the sea monsters, 
creeping creatures, birds. Corresponding with 
this, the Secondary period of geology abounded 
above all other periods in enormous monsters of 
the deep, creeping creatures, and birds of wonder- 
ful size; and coincident with the beasts, cattle, 
man of the sixth creative day, the Tertiary is spe- 
cially the epoch of great beasts, of cattle, and the 
only epoch in which traces of man are found. 

The great divisions of the geologic scale thus 
correspond in number and in kind of creatures 
and order of creation with the three symbolic 
tableaux of Genesis — the third, fifth, and sixth 
days; and the "morning” and "evening” of the 
Biblical narrative find their antitypes in the 
gradual introduction and gradual fading out of 
the peculiar existences of each of the great 
periods. 
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CHAPTER y. 

CREATION OP SUN, MOON, STARS. 

The writer describes things not as they abso- 
lutely are , but as they would have appeared to an 
unskilled observer on the surface of our earth, — 
as they appeared to the eye of the seer in the vision 
tableaux. In this principle we have the explana- 
tion of the narrator’s putting the creation of the 
" light bearers ” on the fourth day, although light 
existed from the first day. 

When our globe was simply a glowing fire-ball 
of melted lava, the heat thrust out from it, into the 
surrounding space, vapor, gases, and other ma- 
terials, enshrouding the earth in a dense cloud : 
"The cloud was the garment thereof, and thick 
darkness the swaddling band.” That cloud gar- 
ment must have remained wrapping the earth 
during vast, indefinite periods. During all these 
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periods the " light ” only of the " light bearers ” 
would reach the earth; no disk yet of sun, moon, 
star. As these disks first became visible through 
the enshrouding cloud envelope of the earth, they 
would appear to an observer on the earth just 
then to have been created, and so the seer wrote : 
the time of the appearance to him in the fourth 
tableau of their disks, he makes the time of their 
creation. 

The rock record accords with this. The vegeta- 
tion of the third day — that of our coal measures 
— was a rank and flowerless vegetation, well 
adapted to a warm, steaming atmosphere, muf- 
fled in cloud. Immediately after this, vegetation 
changes, as also animal life ; by both changes there 
is indicated a change towards dryness and intenser 
light in the atmosphere, as well as a change in the 
constitution itself of the atmosphere, rendering it 
suitable for the respiration of the new animals 
now appearing. 

This is the explanation given of the existence of 
" light ” during the first three days, by St. Basil, 
St. Caesarius, and Origen, long before geology 
had birth : the " light bearers ” existed during the 
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first three days, but their disks were not visible 
through the earth’s cloud mantle. " Who,” exclaims 
Origen, "that has sense can think that the first, 
second, and third days were without sun, moon, 
or stars 1 99 

A condition of atmosphere analogous to that I 
claim for our earth down to the close of the coal 
period is found amid the Andes of South America 
to-day. " A thick mist during a particular season 
obscures,” says Humboldt ("Cosmos”), "the fir- 
mament, for a period of many months . Not a 
planet, not the most brilliant stars of the southern 
hemisphere, — Canopus, the Southern Cross, nor 
the feet of Centaur, — are visible. It is frequently 
almost impossible to discover the position of the 
moon. If by chance the outlines of the sun s disk 
be visible during the day, it appears devoid of rays. 
According to what modern geology has taught us 
to conjecture regarding the ancient history of our 
atmosphere,” continues Humboldt, " its primitive 
condition as to its mixture and density must have 
been unfavorable for the transmission of light.” 

To claim that the earth remained in a heated, 
steaming condition down to the close of the coal 
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period may seem to demand an exorbitant time 
for its cooling ; but speaking of the cooling pro- 
cess to-day, Prof. Da,na says Geology/’ 683) : 
" At present very little of the interior heat of the 
earth reaches the surface. According to Poisson, 
the amount is only one seventeenth of a degree 
Fahrenheit; and to reduce this amount one 
half, or to one thirty-fourth, would now require 
100,000,000,000 years. Mr. Hopkins, of Eng- 
land, has stated that, supposing this the only 
mode of cooling, it must have required as long 
a time as this, 100,000,000,000 years, to have 
diminished the earth’s temperature the last two 
or three degrees of its decrease.” Nor would a 
planet covered over for ages with a thick screen 
of vapor be a novelty even yet in the universe. 
It is doubtful whether astronomers have ever yet 
looked on the face of Mercury, — it is at least 
very generally held that only his clouds have 
been seen. Even Jupiter, though it is thought 
that his mountains have been occasionally detected 
raising their peaks through openings in his cloudy 
atmosphere, is known chiefly by his dark, thick, 
shifting bands. It is questionable whether a 
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human eye on the surface of Mercury would 
ever behold the sun, notwithstanding his near 
proximity; nor would he be often visible, if at 
all, from the surface of Jupiter. Says Dawson, 
" Jupiter and Saturn are probably still intensely 
heated, and encompassed with a vaporous * deep ’ ; 
untold ages must elapse before they can sus- 
tain life like that on the earth.” 

Prof. Dana maintains almost identically the 
view here presented ("Geology,” 742 et seq .). 

I prefer this view to that of Whiston, dis- 
carded by Newton and Laplace, — that on the 
fourth day the earth, by a change in its axis, came 
into a new relation to the sun ; also to the view 
held by some, that the self-illumination of the 
earth, or diffused illuminated cosmical matter, 
supplied the light of the first three days (Knapp, 
Kurtz, Dawson, Winchell). 

Prof. Dana claims that the placing of the crea- 
tion of the sun so long after the creation of light, 
so accordant with modern science, is strong evi- 
dence of the divine origin of the Bible cosmogony ; 
no human mind at that era would have so written. 
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CHAPTER VI. 

DEATH AMONG ANIMALS. 

The old heathen poets delighted to sing of a 
golden age past. So, also, Milton sings of a 
golden age past, no death yet even for animals, 
—not until, 


“ Her rash hand in evil hour 
Forth reaching to the fruit, she plucked, she eat ; 

Earth felt the wound, and nature from her seat, 

Sighing through all her works, gave signs of woe, 

That aU was lost. . . . 

Discord first, 

Daughter of sin, among the irrational, 

Death introduced through fierce antipathy ; 

Beast now with beast ’gan war, and fowl with fowl, 

And fish with fish ; to graze the herb all leaving, 
Devoured each other.” 

The belief that Adam’s sin was the origin of 
disuord and death among animals has widely pre- 
vailed. 
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Geology negatives this : — 

w Under the ribs of some monstrous fossil rep- 
tiles, greatly earlier than Adam, their stomachs 
are still found, containing the more solid relics of 
the food on which they had lived. Among these 
relics of food are the bones and scales of fishes, 
showing the marks of the teeth of the reptile which 
devoured them.” 

A carnivorous animal cannot live on herbage, 
nor an herbivorous animal on flesh. Are we, then, 
to suppose that before Adam sinned, lions, tigers, 
eagles, vultures fed, like oxen, sheep, and spar- 
rows, on herbage, fruits, and seeds? They could 
not, with their present anatomy. Are we to sup- 
pose a miraculous change in their anatomy, at the 
moment of Adam’s sin ? We have no evidence of 
such change, but evidence to the contrary. But 
had all animals previous to Adam’s sin been her- 
bivorous, in the herbage they eat and in the water 
they drank, unnumbered lives must have perished. 

The Bible does not hint that the death of ani- 
mals is in any way connected with Adam’s sin. 
The Genesis narrative makes no reference to death 
among animals. But we may fairly infer from it 
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that death was, from the beginning, by the very 
constitution of things, the law of all earthly life, 
man included. That man might escape this law, 
God planted a tree in the garden — " the tree of 
life” — with power to preserve against death. 
This unique provision for the preservation of man 
from death forces upon us the inference that 
death was the original law of all earthly life, 
man included; and to man, only through the 
expedient of the tree of life ” was escape pos- 
sible from the universal law, death, even had he 
abode in holiness. 
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CHAPTER VII. 

DARWINISM. 

The ©volution hypothesis is ancient and of many 
forms. 

The Egyptian sage maintained that our globe 
was originally a ball of wet clay. The clay dry- 
ing in the sun, little blisters arose. These, be- 
coming impregnated with some subtile spiritual 
influence, became the embryos of all future ter- 
restrial organisms. Upon the bursting of the 
clayey shells, the earth became peopled by crea- 
tures of low grade, which in time were developed 
into the beauty and perfection of the living forms, 
man included, now inhabiting the earth. 

The Greek Epicureans held a similar theory of 
the rise of terrestrial organisms. 

Since the middle of the last century, evolution 
theories have been rife. The one which obtained 
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most notice previous to Darwinism was that of 
the French naturalist La Marck, propounded at the 
beginning of the present century. He claimed 
that spontaneous generation from the ocean 
produced all organisms, man included. At first 
appeared animal life in its lowest forms; and 
from that, all we now see has been developed. 
He held that effort to act and habit of action are 
the great developing force. For instance, some 
fowls, by continually making an effort to swim, so 
stretched the skin on their feet that they became 
web-footed ; the heron, on the contrary, disliking 
the water, and drawing itself up to keep dry, has 
become long-legged ; the giraffe, by the habit of 
reaching up among the tree limbs for its food, 
so stretched its neck that it became permanently 
long-necked. Science now declares spontaneous 
generation unproven, and La Marck’s theory of 
development is now laughed at. 

The prevailing phase of the evolution theory at 
present is Darwinism, propounded about twenty- 
five years ago by Charles Darwin of England, in 
his " Origin of Species.” 

H$ makes "natural selection” the main develop 
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in g force. By natural selection Darwin means 
simply this : In the struggle for life going ever on 
among animals, those individuals having any inju- 
rious variation of form perish ; those having any 
advantageous variation of form survive and prop- 
agate their peculiarity; and the advantageously 
formed individuals being ever thus selected by 
nature from each generation, the animal creation 
ever develops into new and higher forms. Here 
we have the origin of species, genera, classes, 
man, — one or more primal monads only having 
been created by God. 

(a.) Does Darwinism conflict with the Bible? 

Not in demanding a great age for the earth : 
the Bible tells us nothing about the age of the 
earth. Not in its theory of the origin of life on 
the earth : Darwin ascribes that directly to God 
("Origin of Species,*’ 1st ed. 419). Not in 
claiming that species and genera, man’s body in- 
cluded, have arisen by a process of natural selec- 
tion : the Bible gives us no information as to the 
process by which God produced these. The sep- 
aration of the light from the darkness, causing the 
alternation of day and night ; the formation of 
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the firmament ; the elevation of the land from out 
the waters, — were all effected by slow process of 
natural forces, and why should not God proceed 
in the same method in the production of the crea- 
tures? Darwin, as the Bible, claims that "All 
the races of man are descended from a single 
primitive stock” ("Descent of Man,” I. 220). 
Genesis impresses us that man is a unique being on 
earth : " God breathed into him the breath of life,” 
he "became a living soul,” he was made the 
"image and likeness” of God. Darwin also de- 
clares man unique, the only "moral being” on 
earth ("Descent of Man,” I. 85, and II. 370). 
Darwin claims that man derived in germ all in him 
from "a hairy quadruped, furnished with a tail 
and pointed ears, and an inhabitant of the Old 
World”; and this creature is descended, "in the 
dim obscurity of the past, from an aquatic animal 
provided with branchiae, with the two sexes united 
in the same individual.” Genesis impresses us that 
man did not receive his unique, high nature, set- 
ting him over all other terrestrial creatures, from 
any of these subject creatures, but directly at his 
appearance from God. This matter for the pres- 
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ent thrown out, we may come to the examination 
of the other dogmas of Darwinism without reli- 
gious prejudice, regarding these dogmas as haying 
simply a scientific interest. 

( b .) Does Darwinism present sufficient proof 
to make it probable, and warrant us to accept it 
provisionally ? I answer negatively. 

Fundamental to Darwinism is transmutation of 
species. It is very doubtful whether any vege- 
table or animal species has ever been observed to 
put on the characteristics of another species, by 
either natural or artificial selection. So Herbert 
Spencer concedes. Huxley says, " It is our clear 
conviction that, as the evidence stands, it is not 
absolutely proven that a group of animals, having 
all the characteristics of a species in nature, has 
ever been originated by selection, whether artificial 
or natural.” Quatrefages (" Human Species”) 
claims this transmutation for a kind of wheat ; but 
says great care in its cultivation must be exercised, 
or it perishes, — which is a confession that it is not 
a "good” species. This non-observation of the 
transmutation of species is a serious objection to 
Darwinism; this Huxley confesses, and says, 
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"As the case now stands, this * little rift within 
the lute * is not to be disguised nor overlooked.” 

The rocks give no evidence of transmutation* of 
species ; their voice is against it. 

In the earliest geological epochs, indeed, the 
lower types of organisms predominate; in the 
later, the higher types. But we do not find, first 
the low, gelatinous, homogeneous individual, then 
the partially developed, yet aborted organism, 
and this, in concatenated progression of forms, 
passing into the perfectly developed individual of 
the species, and this species passing by similar 
process into a new species, genus, family, class. 
Not a trace of this is found. But just such pro- 
cess must geology exhibit before it becomes aux- 
iliary to the dogma of transmutation of species by 
natural selection. On the contrary, at the very 
first appearance of any form of life in the rock 
record, it is always perfect; often the earlier 
species are of higher type than the later. 

For instance, the marine fucoids — sea-weeds — 
are the earliest plants known. When later the 
land vegetation appears, it bears no evidence of 
being a gradual development of the marine 


Digitized by LjOOQle 



52 THE science of the day and genesis . 


fucoids, bat it appears all at once perfect, and 
a higher development in some cases is found than 
now : the primeval ferns and club-mosses attained 
the height of forest trees, now they are pygmies. 

Similarly speaks the geological record of ani- 
mal life. Eozobn Canadense, of the lower Lau- 
rentian rocks, is its earliest trace, — mere animated 
jelly. Now notice, between the first appearance of 
Eozo5n and the lower zone of Silurian life above, 
there intervene about 100,000 feet of rock, rep- 
resenting, probably, millions of years. Were 
the Darwinian natural-selection development the- 
ory true in nature, should we not expect to find 
Eozoon, as it mounts up through hundreds of 
thousands of years towards Silurian life, devel- 
oping into something higher than mere homo- 
geneous undifferentiated jelly? Should we not 
expect to find it branching out into species, gen- 
era, families, until, by an almost imperceptible 
bridge, we are carried over into higher Silurian 
life ? But all this, demanded by Darwin’s hypoth- 
esis, fails in nature : the latest Eozo5n differs not 
from the earliest; it abides in one species, and 
dies out in the earlier Laurentian. For about 
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30,000 feet above the latest Eozofln there is no 
trace of life, the upper Laurentian and Huronian 
being azoic. Passing on upwards over the 45,000 
feet of the Cambrian and its obscure life, which 
can in no sense be regarded as a development 
from EozoOn, what do we find in Silurian life? 
Instead of one species, as Eozo5n, and that a 
mere bit of jelly, we find in the lower Silurian 
more than three hundred and seventy species. 
The trilobite is the characteristic type. One 
hundred and sixty-eight species of trilobites, 
more than forty genera, spring at once into exist- 
ence, "having no trilobitic forerunners, and no 
nearly related preceding organism.” And this 
unheralded trilobite is of great perfection, with 
an eye of wonderful complexity, and as thoroughly 
adapted to its method of life as the eagle’s eye 
to-day. All this strongly militates against Dar- 
winism. And among these trilobites, instead of 
development, degradation in the later Silurian is 
found : some had lost their eyes, and were other- 
wise degraded. 

Barrande, of Europe, Principal Dawson calls 
" the first palaeozoic palaeontologist of our age.” 
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He has made the study of the fossils of the ancient 
systems of rocks a specialty. He declares that 
the facts he there finds decidedly contradict Dar- 
win’s theory of evolutiou by natural selection ; and 
he stands to-day an uncompromising opponent of 
that hypothesis. Says Dawson, "In connection 
with his great and classical work on the Silurian 
fossils of Bohemia, it has been necessary for him 
to study the similar remains of every other coun- 
try ; and he has used this immense mass of mate- 
rial in preparing statistics of the population of the 
palaeozoic world more perfect than any other nat- 
uralist has been able to produce. In previous 
publications he has applied these statistical results 
to the elucidation of the history of the oldest 
group of crustaceans, the trilobites, and the 
highest group of mollusks, the cephalopods. In 
his latest memoir of this kind he takes up the 
brachiopods, or lamp-shells, a group of bivalve 
shell-fishes, very ancient and very abundantly 
represented in all the older formations of every 
part of the world, and which thus affords the 
most ample material for tracing its evolution, 
with the least possible difficulty in the nature of 
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' imperfection of the record.’ He claims that the 
facts of his wide induction prove that variation is 
not a progressive influence, and that specific dis- 
tinctions are not dependent on it, but, to use 
Barrande’s words, 'on the sovereign action of one 
and the same creative cause/ ” These conclu- 
sions, it is to be observed, are not arrived at by 
that slap-dash method of mere assertion so often 
followed by Darwinists, but by the most severe 
and painstaking induction. 

After examining the distribution in time of the 
genera and species of the brachiopods, Barrande 
proceeds to consider the animal population of 
fourteen successive formations included in the 
Silurian of Bohemia, with reference to the follow- 
ing questions : — 

1st. How many species are continued from 
the previous formation unchanged? 

2d. How many may be regarded as modifica- 
tions of previous species ? 

3d. How many are migrants from other re- 
gions, where they have been known to exist pre- 
viously ? 

4th. How many are absolutely uew species ? 
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The total number of species of brachiopods in 
these fourteen formations is 640, giving an aver- 
age of 45.71 to each; and the results of accu- 
rate study of each species in its characters, its 
varieties, its geographical and geological range, 
are expressed in the following short statement, 
which should somewhat astonish those gentlemen 
who are so fond of asserting that derivation is 
demonstrated by geological facts : — 


First, species continued unchanged 28 per cent. 

Second, species migrated from abroad 7 “ “ 

Third, species continued with modification 0 “ “ 


Fourth, new species without known ancestors.. .65 “ “ 

This of the brachiopods, Barrande shows holds 
nearly of the cephalopods and the trilobites ; and 
in fact, that the proportion of species in the 
successive Silurian faunae which can be attributed 
to descent with modification ( i . e., to natural 
selection) is absolutely nil — nothing. Barrande 
may well remark that in the face of such facts, the 
origin of species is not to be explained by what he 
terms " the poetic leap of the imagination.” 

Not only do the early fauna of Silurian times 
negative Darwinism, but also the fauna of the 
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more recent formations. The elephants and their 
allies, the deinotheres and mastodons, e. g ., appear 
all at once in the Miocene period and in many 
countries. The edentates, the rodents, the bats, 
the manatees, are equally mysterious ; and so are 
the cetaceans, those great mammalian monsters of 
the deep, which leap into existence in grand and 
highly developed forms in the Eocene, and which 
— were Darwinism true — surely should have left 
in marine deposits some trace of the forms through 
which, naturally selected, they passed. But even 
Gaudry, an evolutionist, confesses, "We have 
questioned these strange and gigantic sovereigns 
of the Tertiary oceans as to their progenitors, 
but they leave us without a reply.” 

And all through the rock record we fail to find 
those intermediate fossil forms of life, connecting 
the dying-out and the new-rising creatures, which 
we should expect to find had all life in a concat- 
enated chain of development arisen out of one 
primordial form. All the most highly organized 
groups appear at once and unheralded upon the 
stage. Darwin recognizes here a difficulty. 
" Why,” says Darwin, "is not every geological 
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formation and every stratum full of such interme- 
diate links? Geology,” he continues, "assuredly 
does not reveal any such finely graduated organic 
chain. And this, perhaps, is the most obvious 
objection to my theory.” 

And if Darwinism is true in nature, why do 
we not find the now living creature world a com- 
plete jumble of confusion, no well-marked lines 
separating the different kinds of animals and vege- 
tables, all running into each other in form, habits, 
instincts? Our present nature utterly negatives 
such a condition of things. Scientists claim that 
nature has ever abode the same; nature is uni- 
form Nature, then, has never exhibited such a 
jumbling into each other as Darwinism claims ; 
nature, then, has always negatived Darwinism. 

Some evolutionists make much of the grada- 
tional forms connecting the reptile and the bird. 
But Huxley in his New York lectures confesses 
failure here. He says, "If these transitional 
forms, which are claimed to link the reptile with 
the bird, were the result of development of the 
reptile to the bird by natural selection, they ought 
to stretch over several geological periods. But 
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all these gradational forms, and the genuine bird 
itself, are found in one rock period, are geologi- 
cal contemporaries.” 

Much has also been made of the horse-like 
footed animals, found by Prof. Marsh in our own 
far West, as indicating whence our horse; one of 
these horse progenitors being only about the size 
of a fox ! The fact that no horses were found on 
this continent when discovered by Europeans, and 
no fossil horse bones are found in the rocks, utterly 
negatives the theory of the creatures discovered by 
Prof. Marsh being the progenitors of our horse. 

The objections just indicated to the acceptance 
of Darwinism arise when we seek simply to link 
animal with animal. When we seek to link man 
with the animals, difficulties intensify. The forms 
among brutes which most resemble the human 
are those of the apes; and of these, that of the 
African gorilla. That there are anatomical re- 
semblances between the gorilla and man is 
doubtless true ; but no less is it true, that the 
differences are so marked that no anatomist 
claims the gorilla to be the connecting link 
between the man and the brute. Summing up 
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his comparison of man with the gorilla, Huxley 
says, " I find that those who attempt to teach 
what nature so clearly shows in this matter are 
liable to have their opinions misrepresented and 
their phraseology garbled, until they seem to say 
that the structural differences between man and 
the highest apes are small and insignificant. 
Let me take this opportunity, then,” continues 
Huxley, " of distinctly asserting, on the contrary, 
that they are great and significant; that every 
bone of the gorilla bears marks by which it 
might be distinguished from the corresponding 
bone of a man ; and that in the present creation 
at any rate [i. e., among existing creatures], no 
intermediate link bridges over the gap between 
man and the apes. It would be no less wrong 
than absurd to deny the existence of this chasm.” 
And Haeckel, an extreme evolutionist, says (" Cre- 
ation,” II. 277), "I must here point out — what, 
in fact, is self-evident — that not one of all the 
still living apes, and consequently not one of the 
so-called man-like apes, can be the progenitor of 
the human race. This opinion [of linking man 
lineally with any of the now living apes], in fact, 
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has never been maintained by thoughtful adher- 
ents of the theory of descent; but it has been 
assigned to them by their thoughtless opponents. 
The ape-like progenitors of the human race,” con- 
tinues Haeckel, "arc long since extinct; we may 
possibly find their fossil bones in the Tertiary 
ro ks of Southern Asia or Africa,” 

The answer of Darwinists to the question 
"Whence man?” is different from that supposed 
by many. Darwinists do not hold that man has 
descended lineally from the apes. They say that 
away very far back in geological time — probably 
the Tertiary — existed an animal whence sprang 
two lines of descent ; one of these lines terminates 
in our now apes, the other in man. This makes 
the difficulty of deriving man from the brute at all 
very great ; for query, " Where is man’s long line 
of ancestors, reaching from the time of first branch- 
ing off to perfect man?” — "We cannot tell,” 
answer the evolutionists. Haeckel says he thinks 
it possible that these ever-developing pithecoid 
ancestors of ours may be lying buried in the Ter- 
tiary rocks of Southern Asia or Africa, or may 
be in " Lemuria,” now under the Indian Ocean ! 
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One of the most repulsive characteristics, to a 
thoughtful man, in Darwinists is their overween- 
ing pride and self-conceit. "We men of science,” 
said Huxley in his New York lectures, "get an 
awkward habit — no, I will not call it that, for it is 
a valuable habit — of reasoning, so that we believe 
nothing unless there be evidence for it ; and we 
have a way of looking upon belief which is not 
based on evidence as not only illogical but im- 
moral.” And with this braggadocio yet on their 
lips, these same men come to you and me, and 
say, " The present apes are not our grandfathers. 
We had grandfathers in a different line of apes, — 
we guess. These apish grandfathers and grand- 
mothers of ours existed in Tertiary times, — we 
guess. We have never seen anything that looks 
like the slightest trace of them, but we guess they 
existed. The fossil bones of these grandfathers 
and grandmothers of ours lie deep down in the 
rocks of Southern Asia, — we guess ; if not 
there, maybe in the rocks of Africa ; and if not 
there, maybe in the old soil of 'Lemuria/ very 
deep down in the rocks under the Indian Ocean, — 
we guess. Now, if from us ' men of science/ so 
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exacting in all matters of evidence, you do not 
accept this as science, you are fogies, — are not 
up with ' advanced thought/ ” 

Some seek to link man to ape-like ancestors by 
means of ancient human skeletons, specially by 
the crania. They claim that these ancient relics 
are marked with pithecoid characteristics, and 
thus help to grade men down to the brute. 

Probably the most ancient human cranium yet 
found is the Engis. But of it Huxley says, 
"Assuredly there is no mark of degradation 
about any part of its structure. It is, in fact, a 
fair average human skull, — which might have 
belonged to a philosopher, or might have con- 
tained the thoughtless brains of a savage.” 

Quatrefages maintains that no human crania yet 
found bring us in type nearer the brute, and 
says, "Believers in pithecoid man must be con- 
tent to seek him elsewhere than in the only fossil 
human races with which we are acquainted, and 
to have recourse to the unknown.” 

Prof. Virchow, of Berlin, one of the most dis- 
tinguished living biologists, and an evolutionist, 
in summing up what has been done in this direc- 


Digitized by LjOOQle 



64 THE science of the day and genesis. 


tion, says, " I should not be surprised if the proof 
were produced that man had ancestors among the 
other vertebrates. You are aware that I am now 
specially engaged in the study of anthropology ; 
but I am bound to declare that every positive ad- 
vance [i. e.y facts] which we have made in the 
province of prehistoric anthropology has actually 
removed us farther from the proof of such con- 
nection. . . . When we study,” continues Vir- 
chow, "the most ancient fossil man, who must of 
course have stood comparatively near our primi- 
tive ancestors in the series of ascent, we always 
find a man just as men are now. On the whole, 
we must acknowledge that there is a complete 
absence of any fossil type of the lower stage in 
the development of man. Nay, if we gather 
together the whole sum of the fossil men hith- 
erto known, and put them parallel with those of 
the present time, we can assuredly pronounce 
that there are among living men a much greater 
number of individuals who show a relatively infe- 
rior type than there are among the fossils known 
up to this time.” Prof. Virchow thus declares 
not only that facts to-day do not sustain evolu- 
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lion of man from some lower form, but that the 
voice of facts is against it. And in his statement 
that the fossil human crania are on an average 
higher in grade than those of men living to-day, 
he accords with the Bible, that the human species 
has become degraded. 

Prof. Asa Gray, in his recent Yale lectures, 
says, "When the naturalist is asked, 'What and 
whence the origin of man?’ he can only answer in 
the words of Quatrefages and Virchow, ' We do 
not know at all/ We have traces of his existence 
up to, and even anterior to the latest marked cli- 
matic change in our temperate zone, but he was 
then perfected man ; and no vestige of an earlier 
form is known . The believer in direct or special 
creation is entitled to the advantage which this 
negative evidence gives.” 

Thus at present the great chasm separating man 
anatomically from the brute stands all unbridged. 

Not only does man present us new beginnings 
anatomically, but we find in him other new begin- 
nings : in language, law, social relations, capability 
of intellectual progression, governance by reason 
instead of by instinct, moral nature, religious 
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nature. Here even Huxley acknowledges, " The 
divergence of the human and simian stirps is im- 
measurable and practically infinite.” 

Another line of thought : — 

Some creatures there are of very complex adap- 
tations to their peculiar conditions of existence 
and modes of life ; if any one of these adaptations 
of instinct, organ, function, is missing, the indi- 
vidual and species must have perished. These 
adaptations must have all appeared coetaneously 
with the individuals of the species. In the honey- 
bee, for example, " There is an instinct for getting 
honey ; and answering to this instinct, an instru- 
ment just suited for drawing up the honey from 
the uectaries of the flowers. There is also a sack 
for holding it and for producing certain changes 
in it. There is an instinct for storing this honey, 
and a substance secreted, by a peculiar function of 
the body, that can be moulded into cells to hold it. 
There are instruments given for using the sub- 
stance to the best possible advantage, and instincts 
to guide in the best use, both of the instruments 
aud the substance. Instinct comes in at the 
proper place to link all these agencies together. 
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Let a single link be wanting, and all other parts of 
the chain are useless as a means of preserving the 
species ; and complicated as this whole process is, 
it is only a part of the connected series of func- 
tional and instinctive adjustments absolutely neces- 
sary to honey-bee life, as the species now exists.” 

A difficulty seemingly insurmountable, here, to 
the hypothesis that the bee — organs, functions, 
instincts — arose by the slow process of natural 
selection ! 

"Some years ago,” says Prof. Schlieden, "one 
morning I entered, in the lunatic asylum, the 
room of a madman. I found him crouching down 
by the stove, watching with close attention a 
saucepan, the contents of which he was carefully 
stirring. At the noise of my entrance he turned 
round, and with a face of the greatest importance, 
whispered, ' Hush, hush ! don’t disturb my little 
pigs; they will be ready directly.’ Full of curi- 
osity to know whither his diseased imagination 
had now led him, I approached nearer. 'You 
see,’ said he, with the curious expression of an 
alchemist, 'here I have black puddings, pigs’ bones, 
and bristles in the saucepan, — everything that is 
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necessary ; we only lack the vital warmth, and 
the young pig will be ready made again.’ ” 

In connection with this saucepan man, with his 
" black puddings, pigs’ bones, and bristles,” look- 
ing for his piggy to appear, declaring we have 
everything that is necessary, — we only lack the 
" vital warmth,” — we may call to mind the Dar- 
winists, who sing in chorus to us, "Hush, hush! 
don’t disturb my little protoplasm, my little I 
monad, ray little ascidian, my little monkey; man 
will be ready directly ! You see we have here in 
the saucepan the primeval fire-mist, the promise 
and potency of life — organic, intellectual, moral 
— in a cooled lava ball, spontaneous generation, 
protoplasm, monad, ascidian, monkey ; we season 
these with large hypotheses, and many large 
chasms, and frequent large jumping, large cre- 
dulity, and bold unproven theses, — we only lack 
quite a variety of indispensables ! ” Darwinism is 
forever like the lunatic, looking for his pig to 
appear ; is all right if it only had something it has 
not got, — something wanting here, something 
wanting there, something wanting almost every- 
where. 
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Says Tyndall ("Fragments,” 154), "In more 
senses than one, Mr. Darwin has drawn heavily 
upon the scientific tolerance of his age.” So the 
French Academy of Science, declining to elect Dar- 
win as one of its members, gave as its reason that 
Darwin is not scientific ; that " he has too far sacri- 
ficed reason to imagination to deserve a place 
in the front rank of scientists.” 

"Science,” says Huxley, "must consist of pre- 
cise knowledge.” We have just seen that Dar- 
winism utterly fails to come up to this requisition. 
" The proper scientific mood is the indicative mood. 
Science tells what has been, what is, and what 
shall be. But Mr. Darwin’s argument is a con- 
tinual conjugation of the potential mood. It 
rings the changes on 'can have been,’ 'might have 
been,’ 'would have been,’ 'should have been,’ 
until it leaps with a bound into 'must have been.’ 
We are reminded, in fact, by Darwin’s method of 
deriving man from the ape by natural selection, of 
the famous story which Corporal Trim endeavored 
in vain to recite to Uncle Toby. 'There was a 
certain king of Bohemia,’ said Trim, 'but in whose 
reign except his own, I am not able to inform 
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your Honor.* Uncle Toby was more accommo- 
dating than we are able to be from a scientific 
point of view. But we recommend the gracious 
permission accorded the corporal as a most appro- 
priate motto for Darwinian speculations : '" Leave 
out the date entirely,” said my Uncle Toby.* In 
almost similar language, 'There was a certain 
monkey,’ says Mr. Darwin, — of that he is quite 
sure, and he frequently reiterates his assurance, — 
'there was a certain monkey ; but of what period, 
or in what country, or of what shape, except his 
own, I am not able to inform my reader.’ ” 

Says Tyndall (probably in one of his " hours of 
clearness and vigor”), "What are the core and 
essence of this development hypothesis ? Strip it 
naked, you stand face to face with the theory that 
not alone the more ignoble forms of animalcul® 
or animal life, not alone the nobler forms of horse 
and lion, not alone the wonderful mechanism of 
the human body, but that the human mind itself, 
intellect, will, and all their phenomena, were once 
latent in a fiery cloud [the primitive nebula]. 
Surely the mere statement of such a notion is more 
than a refutation* But the hypothesis as held by 
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many would probably even assert that at the 
present moment all our philosophy, all our 
poetry, all our science, and all our art, — Plato, 
Raphael, Shakespeare, Newton, — are potential 
in the fires of the sun ; and that even the unsatis- 
fied yearnings in us to know our origin must 
have come to us across the ages which separate 
the unconscious primeval fiery mist from the 
consciousness of to-day. Surely,” adds Tyndall, 
"these notions represent an absurdity too mon- 
strous to be entertained by any sane mind.” 
This "development hypothesis,” of which Tyn- 
dall thus speaks, is Darwinism with its Huxleyan 
prolongation backward, — the “expectation” that 
all terrestrial organisms have arisen from "not 
living matter.” 

Gray, in his recent Yale lectures, although an 
evolutionist, declares that the Darwinan natural- 
selection hypothesis fails to explain what we find 
in nature. Ho says, " While I see how variations 
of a given organ or structure can be led on to 
greater modification, I cannot conceive how non- 
existing organs come thus to be, how wholly 
new parts are initiated, how anything can be led 


Digitized by LjOOQle 



72 THE science of the day and genesis. 


on which is not there to be taken hold of. . . . 
All appears to have come to pass in the course of 
nature, and therefore under second causes ; hut 
what these causes are, or how connected and 
interfused with the first cause, we know not now, 
perhaps shall never know. And I cannot help 
thinking,” continues Gray, "that Darwin would 
agree with me, that the principle of natural selec- 
tion does not account for it.” 

And Alfred Russell Wallace, co-propounder 
with Darwin of the natural-selection hypothesis, 
after enumerating a large number of facts in 
nature which this hypothesis cannot account for, 
declares it insufficient; and says specially of 
man, "The inference that I would draw from 
this class of phenomena is, that a superior intel- 
ligence has guided the development of man in 
a definite direction, and for a special purpose, by 
means of more subtile agencies than we are ac- 
quainted with. My theory,” continues Wallace, 
"requires the intervention of some distinct indi- 
vidual intelligence, to aid in the production of 
what we can hardly avoid considering as the ulti- 
mate aim and outcome of all organized existence, 
— intellectual, ever-advancing, spiritual man.” 
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Darwinism requires so many unproven hypoth- 
eses for its support, and so completely fails to ex- 
plain what we find in nature, that it is not worthy 
even of provisional acceptance as the key for the 
solution of the mystery of the modus operandi of 
the rise of terrestrial organisms. Says President 
Porter, of Yale College, "Juniors frequently are 
evolutionists, but Seniors usually get over it. I 
predict that in ten years the theory will be fully 
exploded.” Said Agassiz, just before his death, 
"I think that careful observers, in view of pres- 
ent facts, will have to acknowledge that our sci- 
ence is not yet ripe for a fair discussion of the 
origin of organized beings. I hold that this 
world of ours is not the result of unconscious 
organic forces', but is the work of an intelligent, 
conscious power.” So speaks science to-day, 
and so spoke Moses long centuries ago : " In the 
beginning, an intelligent, conscious power — God 
— made the heavens and the earth and the sea, 
and all that therein are.” As to the methods of 
this intelligent power’s working, men are still 
groping in darkness. 

Egyptian, Epicurean, Lamarckian, Darwinian 
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hypotheses of evolution thrown out, what shall he 
the next phase of this Protean theory, which shall 
spring up, say its say, flourish its little day, and 
die, with the epitaph, "Our Ancestors’ Folly”? 

Two mental drifts thrust modern thinking 
towards Darwin’s conception of the rise of terres- 
trial life and species. One of these drifts is indi- 
cated by Herbert Spencer; viz., a striving to pic- 
ture clearly to the mind’s eye the modus operandi 
of the rise of life and species. "The special crea- 
tion of p’ants and animals,” says Spencer, "seems 
a satisfactory hypothesis, until you try and picture 
to yourself definitely the process by which one of 
them is brought info existence ” This difficulty, 
some seem to think, is lessened by lessening the 
size of the plant or animal originated. This is 
utterly fallacious. Seek, e. y., to picture Huxley’s 
hypothetical animated "protoplasm” originating 
from " not living matter,” that " not living matter ” 
being operated upon by "physical and chemical 
conditions ” we in this age of the world know 
nothing about ; and I doubt whether a person 
can " picture ” to himself the process of the rise 
of life on the earth, any more clearly than by the 
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special-creation hypothesis $ we are thrown into a 
denser fog. Or seek to " picture ” to the mind’s 
eye clearly the coming together of the atoms of 
Darwin’s one little primordial monad, and the 
" breathing of life into it by the Creator ” : we are 
just as much at a loss here for a well-defined men- 
tal "picture” as if we should seek ideally to rep- 
resent the modus operandi of the creation of a 
full-sized horse. Not in the bulk of the life ap- 
pearing, but in the simple appearance of life at 
all on the earth, coming out from its lava womb, 
is where the knot of the problem lies. Lessening 
the bulk of the embodied life appearing does not 
one iota lessen the difficulty 8f forming a clear 
mental picture of its method of rise. Darwinism 
has no claim to favor here. 

The second mental drift thrusting the to-day 
thinker towards Darwinism is that so strong at 
present, and intensified by the recent doctrine 
of correlation of forces, — viz., the spirit of gen- 
eralization ; the desire to refer all phenomena to 
uniformly operating, irrational, immanent force in 
matter, to unify under law. But whether we 
should accept this dogma, — all force working in 
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the universe of matter is irrational, immanent 
force, — and carry this back even to that excep- 
tional manifestation of power, the rise of terres- 
trial life anid species, as a prejudging element 
of our scientific formulating, may justly be ques- 
tioned. If there is more in the universe than 
mere matter and immanent, irrational force, gen- 
uine science will not without reason eliminate 
or ignore that "more,” in its investigation of the 
origin of phenomena. Both the original pro- 
pounders of Darwinism, Darwin and Wallace, 
concede the existence of this " more ” ; and Hux- 
ley, in his " Lay Sermons,” says, " When the 
materialists stray beyond the borders of their path, 
and begin to talk about there being nothing else 
in the universe but matter and force, and neces- 
sary laws, and all the rest of their f grenadiers/ I 
decline to follow them.” Says Spencer, "The 
hypotheses of special creation and development 
alike recognize an inscrutable cause of phe- 
nomena.” As genuine scientists, then, we are 
not to blink this "more” in formulating of the 
phenomena of the universe ; this " more ” may 
have significance for our formulating. We are to 
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rid our mind of prejudice against its activity in 
originating phenomena ; we are not to prejudge, 
— it may have been active here, a producing force 
here. Nor must we prejudge the methods nor 
extent of its activity; an intelligent force, per- 
haps, this * more;” and it may have operated 
through some general law in the introduction 
and evolution of the creatures of the earth, other 
than by that of "natural selection,” — by some law 
not yet discovered by us, its discovery waiting 
a Newton in biology. 

It is a mistake to think that if the phenomena 
of the universe are referred to a free intelligence 
as cause, this removes uniformity of action as 
now seen in nature, and makes science an im- 
possibility. This intelligent causal power, ever 
in itself abiding the same, would, in its ordinary 
operations, be as thoroughly uniform as mere 
immanent, irrational force. On special occasions, 
indeed, this free-working intelligence may exhibit 
more of its contents than previously manifested, 
and this wholly unannounced ; and just this we 
find in the rise of life and species in fact : vege- 
table life, a new, unique thing, rises on oui 
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earth ; animal life, a new, unique thing, rises on 
our earth ; species rise suddenly ; and human 
life, a new, unique thing, rises suddenly on our 
earth. I see not how we can explain the facts of 
terrestrial life as exhibited in the rock record so 
well as by conceiving of Spencer’s " inscrutable ” 
power (by all conceded as working on our globe) 
as an intelligent, free power. This conception of 
the all-working force unlocks most satisfactorily 
the mysteries in the history of terrestrial life. 
Prof. Le Conte, of California (a scientist) , accepts, 
as the basis of the explanation of the past rise of 
terrestrial life and species, this intelligent, free 
power. He claims that if we admit the existence 
of a Deity at all, the only possible philosophical 
conception is this : God ever abides in the uni- 
verse of matter, the sustaining and ultimate force 
of its continuance and phenomena. This in- 
dwelling, all-working, intelligent, free power acts 
ever uniformly, except in special cases when it 
acts in higher manifestations. First appears 
mere matter, then a higher manifestation of the 
within working power appears in crystallization, 
a yet higher in vegetable life, higher yet m ani- 
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mal life; and onward now along the line of its 
operations, rise new species ; in man is seen its 
climax of terrestrial working. 

Prof Le Conte illustrates his conception of 
this intelligent power’s working by a line.* A 
straight line, continuous for some time, represents 
the duration of the existence of mere primal 
undifferentiated matter ; a little protuberance — 
elevation — the beginnings of chemical affinity ; 
then follows a higher for crystallization, — " the 
first gropings of the so-called ' vital principle/ ” 
as Tyndall designates it; later, and a higher 
appears for vegetable life; a still higher for ani- 
mal life ; farther on a circle rises above the line, 
distinct from it, a separate thing lifted out of the 
mere cause-and-effect region of materialism and 
instinct. This is personal man, — a new, unique 
product of the all-producing, intelligent Worker, 
the highest manifestation of himself, his own like- 
ness and image in domination over the earth and 
its creatures, in conscious, free, personal individu- 
ality, moral nature, knowledge, — the goal tow- 
ards which, from the first rise above dead matter, 

•Out* 
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each successive upward movement tended all along 
the geologic aeons. The goal reached, there is 
nothing beyond ; the creating power rested, rests 
to-day, the creative days are closed, — it is Sab- 
bath now. 
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CHAPTER VIII. 

ANTIQUITY OP MAN (EVIDENCES OF) . 

What says the Bible, what says science, as to 
the time of man’s appearance on the earth ? 

Only the first chapter of Genesis gives any hint 
on the matter; viz., this, — man appeared on the 
last creative day. Science is at one with this; 
says man geologically is very recent, — appears 
among the latest, perhaps is the latest, of earth’s 
creatures. 

The Bible and science so accordant, whence so 
much dust about the era of man’s appearance on 
the earth ? 

From two sources : — 

First , The unfounded assumption of scientists. 

Second , The unfounded assumptions of Bibli- 
cists. 

I shall first examine some of the statements of 
scientists. 
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Until within thirty years, geologists generally 
maintained that traces of man were found only in 
the very latest deposits; e. g ., superficial soil, 
deltas, rock now forming. The finding of arti- 
cles of his manufacture in cavern deposits, min- 
gling with the bones of the (so-called) extincts, 
— e. g ., the mammoth, cave bear, cave-lion, — 
incited suspicion that man had lived longer on the 
earth than had generally been supposed. The 
period of these extincts was regarded as much 
earlier than that usually allotted man ; the min- 
gling of his remains and theirs in the same depos- 
its was thought indicative that he had lived in 
their period, and thus man’s period was thrown 
back. 

A second class of facts indicating (as claimed) 
a high antiquity for man was the finding of 
isolated human bones in peculiar positions : for 
instance, the Guadaloupe rock-embedded skele- 
tons ; the pelvic bone found at Natchez, on the 
Mississippi, at the foot of a cliff, loosely mingling 
with bones of extincts ; the bone mentioned by 
Agassiz as having been found in a Florida coral 
reef ; the skeleton found buried deeply under suc- 
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cessive forests at New Orleans ; the Abbeville jaw- 
bone ; the skull found in California deeply embed- 
ded in gold drift, under basalt rock. 

Again, " Stretching along the sides of many 
river valleys, both in this country and in Europe, 
are certain deposits of sand, clay, and gravel, 
sometimes more than a hundred feet, seldom less 
than forty feet above the level of existing streams. 
These terraces have been long known to contain 
relics of man. In the gravels of the Ouse and 
Waveney, England, of the Seine, France, but 
specially of the Somme, Picardy, have been found 
flint chips, arrow heads, hatchets, in the same 
layers with bones of the mammoth and other 
extincts.” All these river terraces belong to one 
period, a period claimed to be much prior to that 
formerly allotted man. 

These three classes of data — viz , cavern de- 
posits, isolated human bones, river terraces — are 
the main grounds upon which geologists base their 
claim for man’s high antiquity. 

Let us interrogate these three witnesses. 

First, Isolated bones. 

The isolated-bone proof of man’s great antiq- 
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uity is by geologists regarded the least reliable. 
It is now on all hands conceded that unwarranted 
antiquity has been claimed for some of these 
bones. For instance, the fossil Gaudaloupe man, 
referred to a great antiquity by Nott and Gliddon, 
is now, by Prof. Dana, declared to be a Carib 
Indian, and not more than two or three centuries 
old. So completely is the claim of great antiquity 
for these skeletons abandoned now, that they are 
never in our day even mentioned in treatises on 
the antiquity of man. 

Agassiz, by estimates from the present rates of 
deposition of coral, claimed for the Florida bone 
an antiquity of 14,000 years. But Count Por- 
tales, its finder, now declares the bone was not 
found in coral rock at all, " but in a fresh-water 
sandstone, on the shores of Lake Monroe, Florida, 
associated with fresh-water shells of species still 
living in the lake ; and no date can be assigned for 
the formation of that deposit.” 

The Natchez bone, Lyell, in his second visit 
to America, pronounced of little value. Says 
Winchell, "From being the relic of a preglacial 
man, it suddenly became the bone of a red Indian, 
perhaps one hundred and fifty years old.” 
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The Abbeville jaw-bone is a bone of contention 
to scientists themselves, and we may therefore 
count it out. 

* The New Orleans skeleton, buried under six- 
teen feet of river mud and four successive 
cypress forests, Dr. Dowler estimated was 57,- 
000 years old ; Lyell approves the estimate. On 
the other hand, the United States army engineers, 
Humphreys and Abbot, claim that the ground 
on which New Orleans stands, down to the depth 
of forty feet, instead of sixteen feet, has been 
deposited within 4,400 years ; and Dr. Foster 
says that the superimposed wood, regarded by 
Dr. Dowler as four successive cypress forests, 
" may be nothing more than drift-wood brought 
down by the river, which became embedded in 
the sediments.” Says the geologist Fountaine, 
"The Mississippi sixty years ago used to flow 
where now Tchoupitoulas Street is, in the heart 
of the business part of the city, a quarter of a 
mile from the present shore. The river at New 
Orleans is from one hundred and sixty-two to one 
hundred and eighty-seven feet deep. By under- 
mining and engulfing its banks, with everything 
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upon them, logs tangled in vines and bedded in 
mud, cypress stumps, Indian graves, and modern 
works of art are suddenly swallowed up and 
buried, at all depths from ten to one hundred and 
eighty-seven feet.” In view of all this, a recent 
writer on the New Orleans skeleton says, " To 
claim 50,000 years for it is provocative of 
laughter.” 

Some Californian workmen a few years ago 
presented Prof. Whitney, State geologist, with a 
skull claimed to have been found one hundred and 
thirty feet below the surface, covered by basalt 
rock. The skull was heralded in this country 
and in Europe as a veritable preadamite skull, 
lying geologically periods lower than any other 
yet discovered human relic. It appears now that 
the workmen hoaxed the professor as to where 
they found the skull. Even Quatrefages says, 
" The most serious doubts exist as to the antiquity 
of the specimen, which seems to have been found 
in disturbed ground.” 

The isolated-bone proof of man’s great antiq 
uity thus utterly breaks down. Geologists speak 
now little of it. 
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Second , Cavern deposits. 

We can tell nothing from the caverns them- 
selves, nor from their deposits, as to their geologic 
period. The special argument urged for the great 
antiquity of their human relics is the mingling of 
these relics with the bones of the extincts ; and 
here, I claim, is one of the unwarranted assump- 
tions of scientists. Instead of making this min- 
gling and coexistence of man and the mammoth 
a reason for immediately thrusting man back a 
geological period earlier than previously allotted 
him, into the mammoth period, why is not this just 
as good cause, this mingling of relics, for bringing 
the mammoth and his congeners forward a geo- 
logical period into the period of man, and thus 
make the epoch of the mammoth greatly less 
distant from our day than w T e had previously 
supposed it? 

The key to the problem of antiquity of the 
human relics of the caverns lies in the answer 
to the query, When did the mammoth and his 
fellows live? 

Third , And as the terrace problem now stands, 
its only proof of man's great antiquity, is this 
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same mingling in these terrace deposits of human 
relics with the bones of the extincts. For the 
solution, therefore, of both the cavern and the 
terrace problems, I shall now address myself to 
the solution of the query, When did the mam- 
moth and his fellows live? 

The old tenet of the great antiquity of the 
mammoth epoch is being examined in these later 
years, and a great reaction is taking place ; geol- 
ogists now bring down the mammoth to a com- 
paratively recent date. Messrs. Prestwich and 
Falconer, of England, began this work twelve 
years ago. They brought forward the cavern 
deposits containing bones of the extincts an 
entire geological period, from the Bowlder Clay 
to the post-Pliocene ; and the justness of this is 
now by geologists conceded. 

The remains of the mammoth in America are 
found in superficial deposits, in situation and con- 
dition of preservation indicative of their compar- 
atively recent extinction. " Almost any swampy 
bit of ground,” says Prof. Shaler, " in Ohio or 
Kentucky contains traces of the mammoth. At 
Big Bone Lick, Kentucky, the remains are so 
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well preserved, as to seem not much more ancient 
than the buffalo bones which are found above 
them.” Prof. Winchell says he has " seen the 
bones of the mammoth embedded in peat, at 
depths so shallow that he could readily believe 
the animals to have occupied the country during 
its possession by the Indians.” Says Lyell, 
" That the mammoth was exterminated by the 
arrows of the Indian hunters is the first idea 
presented to the mind of almost every natural- 
ist.” In accordance with this view of Winchell 
and Lyell, we find an Indian tradition of the 
existence of the mastodon, seemingly earlier ex- 
tinct than the mammoth: "that they were often 
seen, that they fed on the boughs of a species 
of lime-tree, and that to sleep, they did not lie 
down, but leaned against a tree.” 

In Europe, also, bones of the mammoth have 
been found in peat deposits, — one of the most 
recent of all superficial accumulations, and even 
now forming. For instance, two perfect heads of 
the mammoth were brought to light by excava- 
tions made for a railway in 1847, at Holyhead, 
England. They were found in a bed of peat three 
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feet thick. Lyell thinks that these individuals 
must have perished at a comparatively recent 
date. 

And the tendency at present is to bring down 
much nearer our own time than formerly all the 
(so-called) extincts of the cavern and terrace 
epochs; some are even identified with species now 
living. Having thoroughly canvassed the evi- 
dence, and summing up on this matter, Southall 
says, "The cave-horse, the cave-bear, the cave- 
lion, the cave-hyaena, are still living ; the cave- 
lion is mentioned historically even in Europe a 
few centuries before our era ; wild horses scoured 
the plains of Russia a few centuries ago ; the 
urus survived to the sixteenth century, the aur- 
ochs still survives in Russia ; the reindeer is 
traced down in Europe to the twelfth century; 
the great elk survived equally as late ; the masto- 
don, mammoth, and woolly rhinoceros are found 
under circumstances that imply their existence 
only a few thousand years ago.” 

Such is the present condition of the problem of 
the epoch of the (so-called) extincts of the caverns 
and terraces, with whose bones human relics min- 
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gle, and which mingling is the grand stock argu- 
ment, in these latter years, for man’s great an- 
tiquity. In the light of recent discoveries and 
readjustments of data, this claimed great antiquity 
dwindles down to a few thousand years. No need 
to thrust man back tens of thousands of years, 
from any data given us in cavern or terrace de- 
posits, — only a very few thousand years answers 
every demand. 

At the meeting of the British Association for 
the Promotion of Science, last year, 1879, Daw- 
kins, a very high authority in these matters, said, 
"There is no proof that the animals with whose 
remains man’s relics are commingled are of ex- 
treme antiquity.” Prof. Dawson ("Earth and 
Man,” 295) claims that the St. Acheul gravels of 
the Somme can " scarcely exceed 4,000 years.” 
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CHAPTER IX. 

THE ANTIQUITY OF MAN (CONTINUED). YEAR 
MEASURE IN GEOLOGY. 

In the attempt to measure in years the interval 
between us and the terrace epoch, by geological 
data, appear some of the ungrounded assumptions 
of scientists. 

Says Lyell, "The terraces are post-Pliocene; 
intervening between us and that is the Recent, — 
the epoch of the deltas, peat, Swiss lake vil- 
lages. Determine how many years have been 
occupied in the formation of the deltas or peat, or 
the era of the Swiss lake villages, — then, yet 
back of that lived the terrace man.” 

Further, "Some post-Tertiary deposits, on the 
coast of Norway, of marine formation, are now ” 
(Lyell claims) "elevated above the sea six hun- 
dred feet. To attain such elevation, allowing 
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two and a half feet rise per centuiy ” (which Lyell 
regards large), "requires 24,000 years.” He 
claims this rise has mostly taken place since the 
terrace period. 

I shall examine Lyell’s data. 

First , Deltas. 

The Mississippi delta is the one of which most 
use has been made in estimating time. Lyell 
demands for the formation of this delta " proba- 
bly more than 100,000 years.” On the contrary, 
Messrs. Humphreys and Abbot, of the government 
survey, have thoroughly explored it, and demand 
for its formation only 4,400 years; and it is 
doubtful if even this diminished time is required. 
Singular elevations at the bottom of the gulf near 
the delta, perhaps in the delta itself, known as 
"mud lumps,” occur with frequency, by means of 
which acres in extent are sometimes raised, often 
above the surface of the water. Allowance must 
be made, shortening indefinitely the estimate of 
4,400 years, for the material added to the delta by 
these "mud lumps.” 

The eminent French naturalists, Dolomieu, 

Cuvier, and Beaumont, claim that a few thousand 
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years suffice to form all the deltas in the world. 
Beaumont estimates the Mississippi delta at 1,300 
years. 

These discrepancies of estimates among sci- 
entists declare very emphatically that they are 
themselves utterly afloat, and their estimates in 
years of the antiquity of man from delta data 
wholly unreliable. 

Second , Swiss lake villages. 

Geologists have sought to determine approxi- 
mately, in years, from estimates on present lake 
depositions, the era of the submerged villages. 
These estimates are as little reliable as those of 
the deltas. But the extreme antiquity claimed 
for these villages is not above 3,000 or 4,000 
years ; we may therefore pass them. 

Third , Peat formations. 

The French naturalist, Perthes, estimates the 
rate of the growth of peat anciently in the 
Somme Valley at one inch a century. The de- 
posit is thirty feet deep, and at Perthes’s estimate 
demands 30,000 years. But before this peat 
began to be laid down, the flint-knife men of the 
terraces were fishing in the river. This long 
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outlook into the past, forced upon us by Perthes’s 
estimate, even Lyell hesitates to accept. Facts 
utterly refute it. In the peat are trunks of trees 
standing erect where they grew, birches and 
alders three feet high, also prostrate trunks of 
oaks four feet in diameter. According to Per- 
thes’s estimate, it required a century to cover 
up these stumps and prostrate trunks one inch ; 
but at the end of the century, where would 
have been all the uncovered thirty-five inches of 
the stumps, the forty-seven inches of the trunks? 
Rotted off. The estimate is absurd. It would 
have required 3,600 years to cover the stumps, 
4,800 years to cover the trunks : neither stumps 
nor trunks would have waited so long. On the 
contrary, in Irish bogs an increase of peat of two 
inches a year has been observed, — sixteen feet 
instead of an inch a century. Two centuries 
would thus lay down all the peat in the Somme 
Valley. And the Frenchman D’Archiac tells us 
that it is estimated that in the upper valley of 
the Somme, peat to-day grows at the rate of 
eleven and one half feet a century ; this rate of 
deposition would require only three centuries for 
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the work for which Perthes demanded 36,000 
years. But the fact is, the peat growth depends 
so much on attending conditions — the kind of 
peat, its place of growth, the climate — that peat 
depositions give us no reliable data for year-meas- 
ure estimates; it is absolutely of no value as 
datum in estimating in years man’s antiquity. A 
boat containing bricks was found under the lowest 
layer of the Somme peat, but there were no 
bricks in Gaul till the Roman era. 

Fourth , Elevated Norway formations. 

Lyell makes an attempt to measure in years the 
recent period by estimates on the coast of Nor- 
way ; he claims a present rate of rise of two and 
one half feet a century. He finds shells of the 
post-Tertiary period six hundred feet above the 
level of the sea, requiring to raise them to such 
elevation, at the present rate of rise, 24,000 years. 
But at the beginning of this period the terrace 
man lived. 

Since Lyell’s statement, Prof. Kjerulf, of 
Christiana, has made the government geological 
survey of the Norway coast, and carefully exam- 
ined the raised beaches and terraces, and declares 
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LyelPs statement to be utterly without founda- 
tion. 

First , he says the uppermost limit of post- 
Tertiary rise is only sixty instead of six hun- 
dred feet, reducing Ly ell’s 24,000 to 2,400 
years. 

Second, the abrupt edges of the terraces, sepa- 
rated by level areas, indicate sudden elevations, 
succeeded by periods of rest, utterly destroying 
all data for computation of time. 

Third , he declares that the coast is not now 
rising, but that this is a stationary period ; Lyell’s 
two and one half feet rise per century, the basis of 
his entire calculation, is a myth. 

Thus bursts, at the touch of the finger of a 
more exact science, Ly ell’s 24,000-years Norway 
bubble ! 

By this hasty glance at the most trusted data 
by which men of science have attempted to 
estimate in years the era of man’s introduc- 
tion upon the earth, we see that all is simply 
guess: there is nothing assured, reliable; it is 
not science, — precise knowledge. And we be- 
hold again on the plains of guess what was 
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anciently seen on the plains of Shinar, — a 
Babel of confusion, men using a gibberish which 
to each other conveys no knowledge, and from 
which nobody else can gather anything but con- 
fusion. 
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CHAPTER X. 

THE ANTIQUITY OF MAN (CONTINUED). BIBLICAL 
CHRONOLOGY. 

Theologians have customarily claimed that the 
Bible gives us data by which we may determine 
with close approximation, in years, the era of 
man’s appearance on the earth ; also, that Usher’s 
date is the Bible dale. I deny both. 

That the Bible gives us no data for estimating 
man’s era with certitude of a close approximation, 
and that Usher’s date is a mere human estimate, 
wholly unreliable, a statement of the " Oxford 
Chronological Tables ” indicates. Say these 
tables, " Chronologers have piled system upon 
system, without adding much to our stock of 
knowledge respecting the remote ages of antiq- 
uity. Thus, for example, there are not less than 
three hundred different dates assigned as the era 
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of creation, varying, in their extremes, not less 
than 3,000 years.” 

I have examined a list of one hundred and 
twenty different estimates from Bible data of 
man’s era, by as many different scholars, each 
estimate different from all the others ; the 
extremes, 6,984 B. C. and 3,483 B. C., — one 
estimate more than double that of the other; 
and intervening between these were the one hun- 
dred and eighteen other estimates. This clearly 
declares, as also the " Oxford Tables,” that the 
Bible gives us no data for estimating with close 
approximation, in years, man’s era. 

Query, then, what becomes of the Biblical gen- 
ealogical tables carrying us back to Adam ? 

There comes of them all that ever was intended 
to come of them, all that ever legitimately can 
come of them, viz., ability to trace family descent. 
Thus far they are reliable ; but use them as exact 
data for chronological estimates, they are used for 
a purpose for which they were never intended — 
are wholly unfit. 

Says Pritchard, "The omission of some gen- 
erations in Oriental genealogies is a very ordi- 
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nary thing, the object of the genealogy being 
sufficiently answered by inserting only the con- 
spicuous and celebrated names which connect the 
individual with his remote ancestry.” Eichhom 
and Michaelis note the same. This sets us utterly 
afloat ! Who will tell us where the omissions are 
in the long genealogical lists of Genesis, and how 
many centuries these omissions represent ? 

Further, " The Samaritan Bible has a different 
set of dates from the Hebrew copies, and both 
from the Septuagint, and all these from the Ethi- 
opic version ; and this not merely in one text, but 
the discrepancy runs through nearly the entire 
genealogy. The Hebrew, Samaritan, and Sep- 
tuagint versions, in giving the ages of the patri- 
archs before Abraham, vary in the aggregate 
about 1,500 years.” 

On the whole matter of Bible chronology, 
Pritchard says, " The Hebrew chronology may be 
computed with accuracy to the era of the building 
of the Temple, or at least to the division of the 
tribes, — tenth century B. C. In the interval 
between that date and the arrival of Abraham in 
Palestine, Hebrew chronology cannot be ascer- 
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tained with exactness, but may be computed with 
near approximation to the truth. Beyond Abra- 
ham, we can never know how many centuries, nor 
even how many chiliads of years, may have elapsed 
since the first man of clay received the image of 
God and the breath of life. Still, as the thread of 
genealogy has been traced, though probably with 
many and great intervals, the whole duration of 
time from the beginning must apparently have 
been within moderate bounds, and by no means 
so wide and vast as the Indian and Egyptian fabu- 
lists assert.” Pritchard might now have added, 
" some geological fabulists assert.” 

Says Bunsen, " The study of the Scriptures 
has long convinced me that there is no connected 
chronology prior to Solomon.” 

Says Conant, " I do not think we have exact and 
full data for determining with absolute certainty 
the number of years from Adam to Abraham.” 

I regard these statements of Pritchard, Bunsen, 
and Conant the correct view of early Bible chro- 
nology ; viz., the Bible does not give us data from 
which with certainty we can determine the length 
of the period intervening between Adam and 
Abraham* Pritchard’s other statement I regard 
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also correct ; viz., ’the Bible genealogies impress us 
with the idea that the whole duration of man’s 
existence upon the earth is contained within 
moderate limits. That this is so, the recentness 
of the rise of the arts and sciences in their fulness 
indicates ; as al>o the narrow limits of all assured 
national chronologies: e. y., India, twelfth cen- 
tury B. C. ; Assyria, sixteenth century B. C. ; 
Babylonia or Chaldea, twenty-second century 
B. C. ; China, twenty-fourth century B. C. ; Tyre, 
twenty-seventh century B. C. ; Egypt (the utmost 
claim of Lepsius for its monuments), thirty-fifth 
ceutury B. C. All these come within Usher’s 
date for Adam, 4,000 B. C. But even these dates, 
contracted as they are, are by no means proven. 
Says the Egyptologist, Wilkinson, "No certain 
era has been established in early Egyptian chro- 
nology.” Says Lyell ("Antiquity of Man,” 380), 
" True history and chronology are the creation, as 
it were, of yesterday. Thus the first Olympiad is 
generally regarded as the earliest date on which 
we can rely in the past annals of mankind, — 
only 776 B. C. ; and no ancient monuments and 
inscriptions seem to claim a higher antiquity than 
fifteen centuries before Christ.” 
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CHAPTER XI. 

THE ANTIQUITY OF MAN (CONCLUDED). PRESENT 
CONDITION OF THE PROBLEM. 

There is at present a decided and growing 
tendency among scientists to contract greatly 
man’s antiquity. We see this tendency in what 
Huxley said at the last year’s (1879) meeting of 
the British Association for the Promotion of 
Science. After the president of the Anthropolo- 
gical Section, Dr. Tylor, had read a paper claim- 
ing a high antiquity for man, urging the stock 
argument, the stone implements of the Somme 
terraces, Prof. Huxley rose and said, " I have a 
warning for anthropologists. Few are aware of 
the immense changes that have taken place in the 
geological formations of large parts of Europe 
during the historic period. No one can show that 
similar changes may not have taken place with 


Digitized by LjOOQle 



THE ANTIQUITY OF MAN 


105 


is great rapidity in the Somme Valley ; and the 
implements found in the terraces cannot be relied 
on to prove a great antiquity of man.” This com- 
ing in such a place, from such a man as Prof. 
Huxley, is highly significant. 

It has already been shown in this volume that 
evidence of man’s antiquity from cavern and ter- 
race deposits dwindles down to a very few thou- 
sand years. 

The tendency of science in recent years is also 
greatly to contract the time intervening between 
us and the glacial epoch. The glacial epoch has 
been set back from our day as far as 1,280,000,- 
000 years. Lyell fixed it prior to us 800,000 
years ; later, he said 200,000 years. 

The determination of the time intervening 
between us and the close of the glacial epoch is 
a vital element in the solution of the problem of 
the antiquity of man, as that problem in attained 
facts now stands. All relics of man yet discov- 
ered, whether in America or Europe, lie on this 
side of the glacial or drift epoch ; determine when 
that epoch closed, and we can say, As facts now 
stand, man did not reach back of that date ; he 
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might have appeared many years on this side of 
it. 

There is but little evidence of man’s great 
antiquity in America. The stone implements 
found in California in auriferous gravels covered 
with basalt rock, however deep, give us no 
proof of immense antiquity for man, as these 
basaltic outflows are recent phenomena, — are 
post-glacial. 

Geologists relegate the cavern and terrace 
deposits to the same geologic period. Lyell de- 
clares all these deposits bearing human relics to 
be post-glacial, whether found in England or else- 
where. These terrace deposits in England are so 
related to contiguous glacial deposits that indispu- 
tably they are the later formation, — are post- 
glacial; e. g. y the Ouse at Bedford, the Hoxne at 
Diss (Lyell, " Antiquity,” 164, 166). And of 
the Somme Valley gravels, Winchell says ("Pre- 
Adamites,” 425), "It appears to demonstration 
that the entire river valley was excavated after 
the glacial drift was laid down. The valley is 
cut through the glacial drift and into the chalk. 
But the flint-bearing gravels are still more re- 
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cent, having been deposited along the chalk 
slopes of the valley.” As Winchell here allows a 
period to intervene between the drift and the lay- 
ing down of the relic-bearing gravels of the ter-, 
races long enough to erode the drift and chalk, so 
Prof. Dana claims that a short geological period, 
which he names the " Champlain,” intervened 
between the glacial and terrace periods (" Geol- 
ogy,” 558). 

Principal Dawson, as Lyell, makes all the cav- 
ern and terrace deposits post-glacial (" Earth and 
Man,” 283). The British archaeologist, Evans, at 
the 1877 meeting of the Geological Society, said 
he had not met with any evidence of man’s pres- 
ence in glacial or pre-glacial times. Says Winchell 
("Pre- Adamites,” 425), "The general tenor of the 
evidence connected with the occurrence of human 
remains proclaims everywhere the advent of man 
in Europe to have been subsequent to the gen- 
eral glaciation ; but it happened during the prog- 
ress of the disappearance of the glaciers. He 
was an inhabitant of France early in the Cham- 
plain period, while the rivers were still swollen 
from the melting snows.” 
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When I say that man is "post-glacial,” it is in 
the sense of being posterior to the grand submer- 
gence of the land in the waters of the oceans which 
took place both in America and Europe (break- 
ing up the grand ice sheet so extensively cover- 
ing the land as an encasement during the glacial 
period proper), and its subsequent elevation; 
local glaciers on a contracted scale yet remain- 
ing. 

Even the extremist Haeckel, in his conjectures , 
claims no antiquity for language-speaking man 
higher thau the glacial epoch ("Creation,” II. 18). 
And Prof. Dawkins, at the meeting of the British 
Association, 1878, said, "There is no proof of any 
kind that man is pre-glacial ” ; with which Hux- 
ley at the same meeting concurred, adding, " And 
recollect that drift is only the scum of the earth’s 
surface.” 

Geikie, indeed, in his "Great Ice Age,” puts 
forth claims for man’s pre-glacial existence, but 
gives us no facts to sustain his position, except 
that a human fibula had just been found at the 
writing of his book (1873), under "stiff glacial 
clay.” The " human fibula ” has recently, before 
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the British Association, by Prof. Busk, its dis- 
coverer, been declared the bone of a bear ! 

In science the matter of man’s antiquity to-day 
stands thus : Some extremists claim for man an 
existence during the glacial epoch ; authority and 
facts declare all relics of man post-glacial. 

The great question thus is : When closed the 
glacial epoch, — how long since the Drift 0 

Prof. Andrews, of Chicago, from observations 
on our northern lakes, declares his belief that " the 
total time of all the deposits since the glacial 
epoch is somewhere between 5,300 and 7,500 
years.” 

Careful observations have been made by Prof. 
Winchell at St. Anthony’s Falls, on the Mississippi, 
on the length of the chasm worn and the present 
rate of wear. The mean result of the different 
estimates for the close of the glacial epoch was 
8,859 years. These observations are considered 
by some the most reliable yet made in attempts 
to solve this problem. 

French 9avants have been seeking a solution of 
this problem. M. de Ferry, from observations 
on the deposits of the Sadne, gives an interval 
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from our day to the glacial epoch of 9,000 or 
10,000 years. M. Arcelin, from estimates on the 
same data, makes this interval 6,750 years. M. 
Kerviler, taking as data the alluvial deposits of the 
Loire, makes the interval 6,000 years. Of this 
latter estimate Quatrefages says, " This represents 
a very moderate antiquity, and corresponds almost 
entirely with the dates of Manetho.” Upon a re- 
view of the entire facts yet attained by science 
auxiliary to the solution of this problem, we have 
this : All relics of man yet found are this side the 
glacial epoch ; the interval separating us from 
the glacial epoch is from 6,000 to 10,000 years ; 
the flint-implement man of the terraces may not 
have appeared immediately at the close of the 
glacial epoch, — Dana claims the " Champlain ” 
epoch intervened. 

In his work just issued ("Pre- Adamites,” 473, 
431), Winchell says, "Prehistoric Europeans, so 
far as inductively known, were post-glacial ; I dis- 
cover no valid ground whatever for the opinion 
that the Stone Age in Europe began more than 
2,500 or 3,000 years B. C.” 

Man did not originate in Europe, and we must 
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allow some time for the migration of the Asiatic 
man from his primitive habitat, before he began 
chipping flint in the valley of the Somme. This 
time must be added to the age of the flint imple- 
ments, but this does not necessarily demand a very 
protracted period. 

These latest and most reliable utterances of sci- 


ence as to traces of man’s appearance on the earth, 
— how like the utterance of the Bible, so far as we 
may venture to conjecture anything from its data ! 
I have already indicated the unreliability of esti- 
mates in year measure, both in geology and early 
Bible chronology; but taking the most reliable 
estimates in both these provinces for what they 
may be worth, they strikingly harmonize. Says 
science, *'Not earlier than from 6,000 to 10,000 
years prior to the present day do I find any trace 
of man on the earth ; from my data he cannot 
have appeared earlier, — he may have appeared 
later.” The Septuagint (Mai’s edition) makes 
Adam’s date from our day 7,411 years; Hebrew 


Bible, 5,945 years; another Biblical estimate gives 
us 8,863 years. (See a very muchj a^f^ 

Biblical chronology, as estir^irfe^J^ 
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(" Patriarchal Dynasties”), quoted by Winchell 
("Pre- Adamites,” 449) : the period between Abra- 
ham and Adam is 10,500 years; Adam’s date, 
14,381 B. C.) 

This very moderate antiquity of man, and the 
fact that the earliest fossil man does not differ in 
species nor variety from mau of the present, 
militate strongly against Darwinism. Dawson 
(" Earth and Man,” 356), after saying, "Man is a 
very recent animal, dating no further back in geo- 
logical time than the post-glacial,” says, " Further, 
inasmuch as the oldest known remains of man oc- 
cur along with those of animals which still exist, 
and the majority of which are probably not of older 
date, there is but slight probability that any much 
older human remains will ever be found. The 
Engis skull is perhaps the oldest known human 
skull. This fossil Belgian man is believed to have 
lived before the mammoth and the cave-bear had 
passed away, yet he does not belong to an extinct 
species or even variety of man.” 

Further, Pictet catalogues ninety-eight species 
of mammals which inhabited Europe in the post- 
glacial period. Of these, fifty-seven still exist 
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unchanged, and the remainder have disappeared. 
Not one can be shown to have been modified into 
a new form, though some of them have been 
obliged, by changes of temperature aud other con- 
ditions, to remove into distant and now widely 
separated regions. Further, it would seem that all 
the existing European mammals extended back in 
geological time at least as far as man, so that 
since the post-glacial period no new species have 
been introduced in any way. Here we have a 
series of facts of the most profound significance. 
Fifty-seven parallel lines of descent have in Eu- 
rope run on along with man, from the post-glacial 
period, without change or material modification of 
any kind. Some of them extend without change 
even further back. Thus man and his companion 
mammals present a series of lines, not converging 
as if they pointed to some common progenitor, 
but strictly parallel to each other. In other words, 
if they are derived forms, their point of derivation 
from a common type is pushed back infinitely in 
geological time; but negativing such primeval 
derivation of man from some allied animal, is the 
fact that so early as in post-glacial times all trace 
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of man ends, and no trace of any previously exist- 
ing: creature from which even extremists would 
derive him is found. But the absolute duration 
of the human species does not affect the argument. 
If man has existed only six or seven thousand 
years, still at the beginning of his existence — so 
far as we have found his remains — he was as dis- 
tinct from lower animals as he is now, and shows 
no signs of gradation into other forms. If he has 
really endured since the great glacial period, and 
is to be regarded as a species of a hundred thou- 
sand years’ continuance, and we relegate the Engis 
skull to that date, still the fact is the same, and 
is, if possible, less favorable to derivation. In 
such case we ought to find the Engis skull decid- 
edly nearing in type our brute ancestor, which it 
decidedly does not. If 100,000 years ago the in- 
dividual of the human species was nothing less 
than a man, we may thoroughly believe that in 
his earth-history he was never less than a man, — 
man as we now see him. 


Digitized by LjOOQle 



ORIGIN OF THE HOMAN SFECIES. H5 


CHAPTER XII. 

UNITY OF ORIGIN OF THE HUMAN SPECIES. 

The old din about the unity of species of the 
human races has passed away : this is now con- 
ceded. But some are still inclined to deny the 
origin of mankind from one pair, — deny the unity 
of origin of the species. Says Haeckel (" History 
of Creation,” 304), "This supposition (unity of 
origin) , which our modern Indo-Germanic culture 
has taken from the Semitic myth of the Mosaic 
history of creation, is by no means tenable.” 

Other scientists claim that all human races 
have risen from a single pair. Says Quatrefages 
("Species,” 84), "What science may affirm is 
that from all appearances each species has had, as 
point of departure, a single primitive pair ” ; and 
he says further, " No facts have as yet been dis- 
covered which authorize us to place the cradle of 
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the human race elsewhere than in Asia.” So 
Prof. Winchell (" Pre-Adamites,” 409) maintains 
that all races of men are derived from " a single 
original centre of humanity.” 

The universality of the tradition of the flood 
indicates a common origin of all races of men 
from the flood-saved family of Noah. The tradi- 
tion is found among the Hindoos, Chaldeans, 
Egyptians, Chinese, Persians, Greeks, Americans. 
The American Arctic Crees had a tradition of a 
universal deluge, from which one family alone 
escaped, with all kinds of beasts and birds, on a 
huge raft. The Mexican Noah was named Cox- 
cox. He and his wife were all that escaped of 
the human race. He sent forth, as the waters 
assuaged, several birds ; only one, the humming- 
bird, returned, holding in its beak a branch cov- 
ered with leaves. One of the traditions of the 
Mexicans deduced their descent and that of the 
tribes from seven persons, who, after the deluge, 
came forth from as many caves. The Persians 
had a similar version of the story. The uni- 
versality of this tradition, and its similarity in 
particulars among the peoples of mankind, 
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strongly point to a unity of origin of all these 
peoples. 

And it is a canon in science that causes are 
not to be multiplied unnecessarily. Science 
to-day declares that one pair is sufficient cause to 
produce all human races ; then why unphilosoph- 
ically multiply centres? 

Comparative philology strongly sustains the 
hypo hesis of the unity of origin of all human 
races. It is now a theorem in comparative 
philology that the more critically languages are 
investigated in their roots, vocabularies, and 
grammatical forms, the more do apparently iso- 
lated languages become referable to a common 
stem, — the more do all the languages of man- 
kind point back to a unity of origin. 

Dr. Latham claims that " the laws of language 
are the laws of growth and development. It 
seems that a period wherein no inflections are 
evolved precedes the period of inflections.” 

Philologists incline to the opinion that mono- 
syllabic ideographic Chinese is of all existing 
languages nearest the primitive type of human 
speech, and that from some form similar to mon- 
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osyllabic Chinese, by a natural growth, all other 
languages are derived. Philologists divide the 
languages of mankind, according to their de- 
velopment in inflections, etc., into three great 
classes; viz., Turanian, Semitic, Aryan or Indo- 
European. 

The Turanian area, commencing in the north- 
east of Europe, embraces Lapland and Finland, 
reaches across the North of Russia, takes the 
Ural Mountains and the Caspian Sea for its west- 
ern limit ; for its southern limit, the mountain 
range eastward from the Caspian to Hindoo 
Koosh, thence along the Himalayas down to the 
eastern shore of the Bay of Bengal ; from these 
limits it includes all Northern Asia, monosyllabic 
China and Thibet excepted. This class, in sim- 
plicity of structure and in want of real inflections, 
approaches in some degree the monosyllabic 
idioms. 

The Semitic area embraces Syria, Mesopota- 
mia, part of Babylonia, the Arabian peninsula, 
ancient Egypt. The African Semitic Gal la 
tongue, south of the equator, dovetails into the 
Kaffir dialects, which are again affined to the 
southwestern languages of Africa. 
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The Indo-European area includes nearly all 
Europe, and a portion of Southwestern Asia. 
Modern philology points to ancient Asiatic Bactria 
as the old seat of the common mother-language 
of this Indo-European c'ass, of many sisters. 
Philology thus places the fouutain-head of these 
many linguistic streams in the same region as 
the Bible does the Babel of the dispersion. 

The Oceanican and American languages are 

© © 

affined to the Turanian class ; Turanian agglutina- 
tion marks the American. 

The Chinese and Thibetan are, through the 
monosyllabic Tai of the Turanian, and the non- 
monosyllabic Bhotiya of the same class, affined to 
the Turanian. 

These three great classes of human languages 
and their affined tongues cover nearly the entire 
earth. 

If there can be shown to have been a primi- 
tive connection between these three all-embracing 
classes of human speech, this would indicate a 
probability of a primitive connection, — one com- 
mon origin of all the peoples whose speech those 
languages are,— viz , all mankind. And just this 
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primitive connection philology now claims to be 
able to show. 

For instance, Lepsius, Delitzsch, and Max Mul- 
ler claim a common element in Sanskrit (of the 
Aryan class) and Semitic. Says Muller, " There 
is even now sufficient evidence with regard to a 
radical community between Aryan and Semitic 
dialects, to enable us to say that their common 
origin is not only possible, but as far as linguistic 
evidence goes, probable.” 

Again, in the least developed form of Semitism, 
Khamitism (the idiom of the cuneiform inscrip- 
tions, and of ancient Egypt), we find Aryan affini- 
ties, also Turanian, and the form of monosyllabic 
Chinese ; and in the least developed form of the 
Aryan class, Celtic, we find affinities with the 
Semitic and Turanian classes. This running into 
each other of the most ancient and least devel- 
oped forms of the three great branches of human 
speech, and their nearing (as in Khamitism) 
undeveloped monosyllabic Chinese, is just what 
we might have expected to find had all human 
language sprung from some common source, and 
had each great emigration carried away with it 
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its heirloom of speech from the one homestead, 
developing its primitive material according to its 
own idiosyncrasy and needs. 

Says Klaproth, "The universal affinity of lan- 
guage is placed in so strong a light, that it must 
be considered by all as completely demon- 
strated.” Says Herder (a rejecter of the divine 
origin of the Mosaic record), "The human race, 
and language therewith, go back to one common 
stock, to a first man, and not to several dis- 
persed in several parts of the world.” Says 
Schlegel, "Although many are the nations of the 
earth, their languages are evidently nearer or 
more distant varieties of a single mother tongue, 
spoken by one family of people ; which proves that 
in the distant and indeterminate antiquity, emigra- 
tion took place over wide tracts of country, from 
a common original abode. This is no hypothesis, 
but a fact clearly made out.” 

Says Max Mtiller, " And now, as we gaze from 
our British shores over that vast ocean of human 
speech, with its waves rolling on from continent 
to continent, rising under the fresh breezes of the 
morning of history, if we hearken to the strange 
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sounds rushing past our ears in unbroken strains, 
it seems no longer a wild tumult, an avr^d^ov 
yt'Xaana, but we feel as if placed within some 
ancient cathedral, listening to a choru3 of innu- 
merable voices ; and the more intensely we lis- 
ten, the more all discords melt away into higher 
harmonies, till at last we hear but one majestic 
trichord, or a mighty unison as at the end of a 
sacred symphony. Such visions will sometimes 
float through the study of the grammarian, and in 
the midst of toilsome researches his heart will 
suddenly beat, as he feels the conviction growing 
upon him that men are brethren in the simplest 
sense of the word, — the children of the same 
father, — whatever their country, their color, their 
language, or their faith.” 


Digitized by LjOOQle 



FINAL DESTINY OF THE EARTH 123 


CHAPTER XIII. 

FINAL DESTINY OF THE EARTH. 

(a.) The idea of cycles has been a favorite 
among men when conceiving of the history of our 
globe. This was the Hindoo idea ; this also gleams 
through Egyptian and Greek transmigration. 
Says science, " Our globe was once a burning 
lava ball.” Says the Bible, w Our globe is a 
circle-walker, — is moving round the circle to the 
point and condition from which it set out, a 
burning lava ball ; the elements of the earth shall 
melt; the ascending smoke, vapors, gases, shall 
hide the heavens, cause them to disappear as a 
scroll rolled up.” Such is Biblical prophecy : what 
says science of its probability or possibility? 

Science says, " No atom of matter is anni- 
hilated.” Our globe, then, and its surrounding 
atmosphere contain precisely the same elements 
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as when the earth was a lava ball ; it only needs 
these elements to come into their old relations 
that all be a lava ball again. And it may be that 
all the elements of nature in the midst of which 
we live are in one grand march, fixedly moving 
around the circle to this very point, and "in a 
moment, in the twinkling of an eye,” all to be 
a fiery furnace again. 

Science knows full well the inflammable nature 
of the elements constituting the earth and its 
atmosphere. Sir Charles Lyell quotes approv- 
ingly the thought of Pliny, " It is an amazement 
that our world, so full of combustible elements, 
stands a moment unexploded.” 

What is that which sustains the flame of the 
candle, the rolling fire-waves of the burning build- 
ing, the intense heat of the smelting furnace trans- 
muting iron into a red, glowing liquid stream ? 
A gas called oxygen, the base of all combus- 
tion ; combustion is the product of oxygen in 
combination with any other substance. When 
the process of combustion is conducted in pure 
oxygen, even some of the metals commonly 
regarded as incombustible may be made to burn 
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with wonderful brilliancy. A steel wire, for 
instance, gives out a bright flame. 

How awfully intense must be the heat of a fur- 
nace whose fuel is pure oxygen ! Just such a 
possible furnace is our world, over which is writ- 
ten, " Reserved for fire.” 

Our atmosphere is about forty-five miles high, 
composed essentially of two gases, nitrogen and 
oxygen. Oxygen in volume is one fifth of this 
forty-five miles wrappage. Let the atmosphere 
by some shock be suddenly decomposed, and 
oxygen, the heavier gas, fall to the earth ; a 
wrappage nine miles in thickness of this fearful 
furnace gas would encircle this globe. Who can 
set limits to the melting powers of such a mass of 
this furnace fuel ? 

Again, water is constituted of oxygen and 
hydrogen ; by weight, oxygen 8 parts, hydrogen 
1. The atmosphere is impregnated with aqueous 
vapor to the height of five or eight miles. There 
is water enough in the oceans, lakes, rivers, to 
cover the entire globe two miles ("Challenger”) 
in depth. Immense quantities of water are within 
the earth : subterranean rivers and lakes, and that 
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mass m stationary collections in gravelly and other 
loose strata, from any of which, on perforation, 
come the ordinary or artesian wells. Even the 
rocks and soils are permeated with water, while 
plants and animals are largely constituted of it ; 
five sixths of a living human body is simply water. 
How like a world prepared for a great conflagra- 
tion our earth is, when we remember that eight 
ninths of all this water, massed on its surface, 
running as rivers or accumulated as lakes within 
its crust, permeating its soils and rocks, consti- 
tuting largely its vegetation and animals, is the 
fearful furnace, oxygen gas ! And yet further, 
hydrogen, constituting the other ninth part of 
water, is itself also combustible, producing an 
intense heat, and when united with a proper pro- 
portion of air or oxygen, its combustion is in- 
stantaneous and explosive. The Bible speaks of a 
"loud noise” at the final conflagration. Another 
striking fact is to be noted : the intensest heat by 
far yet evolved by the blowpipe is by the com- 
bustion of those two gases, oxygen and hydrogen, 
constituting water, so everywhere pervasive in the 
earth. 
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And what may well astonish us, Dr. Robert 
Hare, of Philadelphia, the inventor of the oxy- 
hydrogen blowpipe, observed that " the most 
intense heat attainable was generated when the 
proportions of the gases were the same as in 
water.” 

Yet further, the solid crust of our globe — the 
earths and rocks themselves — holds in combina- 
tion vast masses of this oxygen fuel. It is esti- 
mated that nearly one half of our globe is oxygen. 
For example, a single ounce of the peroxide of 
manganese contains one hundred and twenty-eight 
cubic inches of oxygen gas ; every half-ounce of 
chlorate of potash affords two hundred and seventy 
cubic inches of pure gas. What an immense 
volume of this furnace gas, from even the earths 
and the rocks beneath us, is ready to burst forth 
at the touch of the competent finger ! 

Again, it is estimated that, descending from the 
surface of the earth towards the centre, a rise of 
1° Fahrenheit occurs for every fifty-eight feet. 
"If, then,” says Dr. Draper, "the increase of 
heat is only 100° per mile, at a depth of ten 
miles everything must be red-hot, and at thirty 


Digitized by LjOOQle 



128 THE science of the day and genesis . 


or forty miles below the surface in a melted 
state.” This may startle us : our globe to-day a 
lava ball 8,000 miles in diameter, except a little 
outside fringe, greatly thinner in proportion to 
the inner bulk than shell of egg to inner bulk ! 
The smoke and cinders and steam and glowing 

O O 

lava thrust out from an JEtna, a Vesuvius, a 
Mauna Loa, are but little warning whispers to 
the dweller on the earth — the insect, man — 
of the wild, heaving fire-ocean beneath his feet ; 
while the continuous earthquakes and the rend- 
ing of the earth in fissures, preceding the vol- 
canic outflow, declare to man the frailty of the 
bridge which tremulously sustains him over the 
abyss of fire. Or regard, as some, the earth’s 
crust 2,500 miles in thickness; in the centre a 
solid nucleus ; between crust and nucleus, fire 
oceans, — even then our standing place, in its 
shaking, swaying, fracturing, seems frail. 

When we thus in the light of science look in 
upon the fire-ocean beating wildly beneath our 
feet, when we consider the frailty of the bridge 
on which we stand, when we call to mind the 
combustible and explosive elements with which 
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we are encompassed and with which our frail 
bridge is honeycombed, — rather than be aston- 
ished that the Bible says the world is " reserved 
for fire,” we may, with the ancient naturalist 
Pliny, and the modern scientist Lyell, wonder 
that a frame of things so like a powder magazine 
stands for a moment unexploded. 

Mr. R. A. Proctor, in his latest volume, "The 
Flowers of the Sky,” speaks of another source 
whence may come by fire, destruction to all ter- 
restrial life. Each star is a sun, in general 
respects similar to ours, each glowing with intense 
heat. Mr. Proctor notes that in 1866, a star in 
the constellation Northern Cross, suddenly shone 
with eight hundred times its former lustre, after- 
ward rapidly diminishing in lustre : and that in 
1876 a new star in the constellation Cygnus 
became visible, subsequently fading again so as 
to be only perceptible by means of a telescope ; 
the lustre of this star increased five hundred to 
many thousand times (according to data as- 
sumed). Proctor claims that should our star, 
the sun, similarly increase in lustre only one hun- 
dred times, the glowing heat would destroy all 
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vegetable and animal life on our earth, even " the 
stubborn animalcules and the lowest forms of 
vegetation.” But what a fearful furnace would 
our globe be in, if the sun’s lustre increased 
" many thousand times,” as possibly did that of 
the star in Cygnus ! 

As these star worlds of the Northern Cross and 
Cygnus suddenly shone out with unwonted lustre 
to the observer on the far-distant earth, so there 
approaches a day, a day which shall come all 
suddenly, a day perhaps near, when our globe to 
the distant observers on other spheres shall all 
suddenly shine forth with unwonted lustre ; the 
moment then come when "the elements shall 
melt with fervent heat, the earth and the works 
that are therein be burnt up, and the heavens 
pass away with a great noise.” 

Says Principal Dawson (" Princeton Review,” 
November, 1879), "It is a question raised by cer- 
tain expressions of Scripture, whether the world 
(morally) will again fall into the .condition in 
which it was before the Flood. 'As it was in the 
days of Noah,’ we are told, ' so shall it be when 
the Son of Man comes to judgment.’ To bring 
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the world into such a state, it would require that 
it should shake off the superstitions, fears, and 
religious hopes which now affect it ; that it should 
practically cast aside all belief in God, in moral- 
ity, and in the spiritual nature and higher des- 
tiny of man ; that it should devote itself entirely 
to the things that belong to the present life, and 
the pursuit of those should be influenced by noth- 
ing higher than a selfish expediency. Then 
would the earth again be filled with violence, and 
again would it cry unto God for punishment, and 
again would he say that his ' spirit should no 
longer strive with man/ and that 'it repented him 
that he had made man upon the earth.’ Who 
shall say that this is impossible? On the con- 
trary, do we not see in the materialistic philos- 
ophy, in the cold, calculating policy, the profound 
selfishness, and the proud self-confidence of the 
more civilized races in our times, [in widespread 
nihilism, which shouts 'Down with all govern- 
ment, down with the family, down with all 
morality, down with God I ’] indications of the 
same spirit which was in the antediluvians? 
Should it come to pass that this spirit should 
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again prevail, it might happen that God, who has 
so much patience with the follies, the supersti- 
tions, and the baser appetites of humanity, might 
again direct his judgments against this higher and 
more stupendous form of iniquity; and as the 
earth that then was perished by water , so that 
which is now might, in consideration of the 
clearer light it has abused and the greater privi- 
leges it has despised, be visited with fire , 
reserved against 'the day of judgment and per- 
dition of ungodly men,’ and which nature can in 
many ways provide .” 

(6.) Let it be that the earth is melted by fire, 
and all things therein burnt up : what becomes of 
the burnt material, since no atom of matter is 
annihilated ? 

To-day this globe wheels through space wrapped 
in sin as in a garment ; the vile poison of its filthy 
moral envelope permeates in God’s eye the material 
earth itself ; all has become defiled. This is the 
devil’s work, through his seduction to sin of our 
first parents. But "the Son of God was mani- 
fested that he might destroy the works of the 
devil.” Christ’s work in this world is for the 
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devil’s work an antidote, will be a perfect antidote 
except where resisted by the will of the moral 
creature. Christ’s work, then, must include the 
purification and restitution of the material earth. 
Christ’s purification of the earth by fire, and his 
restitution of it, does not mean simply his putting 
of it into a seven times heated furnace for a little 
time, and then leaving it forever a blackened 
desolation in God’s universe. Restitution of the 
earth by Christ means something infinitely better 
than this ; means the bringing of it out from under 
curse a pure thing, reconstructing it into a new 
Eden, making it once again the happy home of 
holy beings. Says Isaiah, "Behold, I create new 
heavens and a new earth.” Peter tells us this 
promise in his time was yet unfulfilled, and says 
expectantly, "We, according to his promise, look 
for new heavens and a new earth wherein dwelleth 
righteousness” (dwell the righteous). So, later, 
the Revelator, still looking forward, says, "I saw 
a new heaven and a new earth, for the first heaven 
and the first earth were passed away, and I, John, 
saw the holy city, New Jerusalem, coming down 
from God out of heaven, prepared as a bride 
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adorned for her husband” ; and he tells us this 
New Jerusalem, coming down out of heaven to the 
new earth, is the " bride, the Lamb’s wife,” i. e., 
entire redeemed Israel. The restored new earth 
is here declared to be the future home of the 
redeemed ; part of their glad, prophetic song to- 
day in heaven is (Rev. v. 10), "We shall reign 
on the earth” 

To this consummation the promise of God to 
the Jews of the inheritance of Canaan points, as 
also analogically does the past history of the 
earth. 

When we keep in mind that the Israelites were 
a typical people, this renders their history in- 
tensely significant, interesting. Promises made 
and fulfilled to them were not in that first fulfil- 
ment exhausted of all they contained ; this first 
fulfilment was simply typical ; a mere shadow of 
the substance in the promise; a narrow, small, 
meagre thing, compared with the true, full, large 
God-thought in its ultimate treasure, in its ful- 
filment to antitypical Israel. All this holds true 
of the promise made to Abraham and his seed of 
possession of Canaan. That promise to typical 
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Israel of a little bit of land, rich in the finest of 
the wheat, flowing with milk and honey, speaks 
to the antitypical Israel of an inheritance wider 
than ancient Canaan’s narrow limits, of a land 
richer and of better fruits ; is promise of God to 
his children universal, that one day they shall 
possess the earth in its entire compass, in all its 
riches, and in its every fountain of pleasure. 

The Bible clearly sustains this enlarged view of 
the old promise of Canaan to Abraham and his 
seed. The Bible declares that the promise was 
never fulfilled in all its significance to them. Says 
Stephen, God gave Abraham " none inheritance in 
it, no not so much as to set his foot on ; yet he 
promised that he would give it to him for a pos- 
session.” Says Hebrews, " By faith Abraham 
sojourned in the land of promise, as in a strange 
country, dwelling in tabernacles with Isaac and Ja- 
cob, the heirs with him of the same promise. These 
all died in faith, not having received the promises 
but having seen them afar off, and confessed that 
they were strangers and pilgrims on the earth.” 
And after naming a host of other worthies, the 
chapter thus ends : " These all, having obtained a 
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good report through faith, received not the prom- 
ise : God having provided some better thing for us, 
that they without us should not be made perfect ” ; 

e., these worthies never entered into possession 
of the promise of Canaan in its deepest signifi- 
cance, never will until the entire company of 
God’s redeemed, antitypical Israel shall enter 
upon the possession of the new earth, antitypical 
Canaan, — led into it under Jesus, the antitypical 
Joshua, — reigned over by God’s anointed, Christ, 
the antitypical David. Then is the time when the 
"stone ” which Daniel saw "cut out of the moun- 
tain without hands,” having dashed in pieces every 
opposing kingdom, shall " fill the whole earth ” ; 
then is the time, and not till then, when " the earth 
shall be full of the knowledge of the Lord, as the 
waters cover the sea ” ; then is the time when Jesus 
to his people shall fulfil his own words, " The 
meek shall inherit the earth.” 

This idea of the earth’s purification in the future 
— renewal, being lifted into a higher condition, 
condition fitted for a higher order of beings, peo- 
pled with beings of a higher order — is sustained 
analogically by the past physical history of the 
earth. 
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In the past we see the earth in a state of fusion, 
azoic. Then the chaotic water waste, azoic ; 
" light,” not " lights ” yet. " This air which we 
breathe so freely was in the beginning so loaded 
with poisonous carbonic acid as to be unfit for the 
sustenance of organisms. At that time, therefore, 
the earth was uninhabited Gradually, by a sub- 
tile chemical process, immense quantities of the 
carbonic acid was withdrawn and united with lime 
to form immense beds of limestone, which still 
form much of the strata of the earth. The atmos- 
phere was now suitable for the growth of vegeta- 
tion and the life of lower water-breathing animals, 
but not for the higher air-breathing animals. 
Therefore, when all the other preparatory ar- 
rangements were made for the introduction of 
these higher animals, immense quantities of car- 
bonic acid were again silently withdrawn from the 
air by the luxuriant vegetation of the coal period, 
— the carbon forming coal, the oxygen returning 
to the air. Again during the Secondary period, 
and again during the Tertiary period, the same 
process was repeated ; carbonic acid withdrawn 
from the air, the carbon laid up as coal, and the 
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oxygen returned to the air.” This change and rise 
of character in the atmosphere, progressing through 
untold centuries till the appearance of man, is type 
of changes to higher forms which have taken place 
in other physical conditions of the earth. And 
these upward changes in the physical conditions of 
the earth were ever followed by the appearance of 
new and higher grades of creatures upon the 
earth ; the climax of physical conditions reached, 
the climax of the creature world appeared, — 
man. 

At this point the earth was given into the hand 
of man "to dress and keep,” and develop quietly 
into God’s ideal. But man rebelled against the 
divine plan, refused” to dress and keep it,” — 
sinned. Said God, " Cursed is the ground for 
thy sake.” This curse must in some way have 
affected the earth for evil, thrust it backward 
from its possible development under man’s 
" dressing and keeping,” — perhaps paralyzed in it 
that progressively developing force which, acted 
on by man in obedient co-operation with God, 
would have caused it to pass on quietly into a 
very much higher condition than its present, fitted 
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it for the joyous habitation of man in the high 
condition of a nature and a holiness developed 
uninterruptedly from the germ of his primal in- 
nocence and God-image. Adam utterly failed to 
accomplish this God-intrusted work, — "he fell, 
and dragged the earth down with him into devas- 
tating ruin. He thus became absolutely incapable 
of fulfilling his mission. Hence Christ, the sec- 
ond Adam, came in the stead of man, to renew 
and complete what man had destroyed and failed 
of accomplishing; to lead the world on to its 
God-ideal development and intended place in the 
universe. But this can now no longer be done in 
the method originally intended, by quiet, gradual 
organic development ; this method has been dis- 
turbed and forever rendered impossible by the 
man wrapping himself and the earth in the gar- 
ment of sin, and drawing in upon the "ground” 
God’s paralyzing curse. A new method of devel- 
opment and perfecting of the material earth and 
its creatures must now be adopted by the new 
Adam, delegated of God with ample powers for 
his work. This now can only be accomplished 
by the breaking out, in the appalling catastrophe 
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of a burning, melting, furnace world, of the con- 
suming and purifying fires of the last day; aud 
from out those flaming elements, purified from all 
dross and defilement, shall issue a new earth, in 
the perfection of God’s ideal, — a perfect earth, 
fitting abode for man perfect in Christ, — God’s 
ideal in the material earth and God’s ideal in its 
creature inhabitant at last reached.” Reached, 
but reached after, oh, how long a time since the 
first atom of the primitive nebula, whence came 
our solar system, was laid ! A little gleam of 
light is given here on the significance of that 
word of Peter, " A thousand years is with the 
Lord as one day,” and on the significance of that 
other word, "Eternity”! 

"In the history of the earth which we inhabit, 
mollusks, fishes, reptiles, mammals, had each in 
succession their periods of vast duration ; and then 
the human period began, — the period of a fellow- 
worker with God, created in God’s own image. 
What is to be the next advance ? Is there to be 
merely a repetition of the past, an introduction 
a second time of man made in the image of God ? 
No. The geologist, iu those tables of stone which 
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form his records, finds no example of dynasties 
once passed away, again returning. There Has 
been no repetition of the dynasty of the fish, oi 
the reptile, of the mammal. The dynasty of the 
future is to have glorified man for its inhabitant ; 
but it is to be the dynasty of the ' Kingdom ,’ — not 
of glorified man made in the image of God, but 
of God himself in the form of man. In the 
doctrine of the two conjoined natures, human 
and divine, and in the further doctrine that the 
terminal dynasty is to be peculiarly the dynasty 
of Him in whom the natures are united, we have 
that required progression beyond which progress 
cannot go. We find the point of elevation never 
to be exceeded meetly coincident with the final 
period never to be terminated ; the infinite in height 
harmoniously associated with the eternal in dura- 
tion. Creation and Creator meet at one point and 
in one person. The long ascending line from 
dead matter to man has been a progress God- 
wards ; not an asymptotical progress, but destined 
from the beginning to furnish a point of union : 
and occupying that point as true God and true 
man> as Creator and created, we recognize the 
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adorable Monarch of all the future, — the God- 
man, the antitypical David. (" Testimony of the 
Rocks,” 178.) 

"Formerly, when Jehovah laid the foundations 
of the earth, the morning stars, beholding with 
adoring wonder,' sang together in choral songs of 
praise ; and as the Eternal Word, full of grace and 
truth, left the throne of glory to clothe himself in 
flesh and blood, then swelled in higher and fuller 
notes the chorus of the heavenly host, f Glory to 
God in the highest, and on earth peace, good-will 
to men ! 9 In the future, also, when the son of 
man shall come again in the clouds, surrounded 
by all the glory of his eternal Godhead, to renew 
the heavens and the earth, consummate all things, 
and take possession of the Everlasting Kingdom, 
then shall those sacred messengers of his might 
and goodness, whose bosoms are thrilled with 
unspeakable jpy at every new token of the spread 
of God’s kingdom upon the earth, behold with 
adoring wonder the full development of those 
heaven-born mysteries they now desire to look 
into, and in purer tones and loftier chorus shall 
they sing their eternal hallelujahs,” — as they see 
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their Lord triumphant over all his enemies, the 
devil’s work on the earth destroyed, the earth 
restored to its pristine purity, beauty, full powers, 
the marriage supper of the Lamb come, and the 
Bridegroom and the bride enter into possession 
of the eternal inheritance, — the entire house of 
Israel possessing in its fulness the promise of 
Canaan at last. And this is the only " return ” 
of the Jews ; this is the restoration of Israel. 

This very earth we now live in is thus to be 
God’s redeemed people’s eternal home. That 
very world in which Christ was crucified is the 
world in which Christ shall reign. That very 
world in which Christ’s people were counted the 
"offscouring of all things,” scourged, imprisoned, 
cast to wild beasts, drowned, burned, beheaded, 
racked to death, is the very world which shall 
one day be all their own, and in which they shall 
live and reign as priests and nobles and kings in 
a kingdom eternal. That very world in which 
the Christian has been once the slave of sin, has 
struggled with corruption, has endured the pains 
of sickness, has wept his tears beside the still 
forms of his loved ones, has himself gone down 
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in the conflict with the last enemy, is the very 
world on whose renewed and purified soil he shall 
walk a holy being, pure and free as an angel of 
God. He shall nevermore say, " I am sick ! ” the 
pierced hand shall wipe away all tears from his 
eyes ; neither shall he die any more, but trium- 
phantly shall sing, "O death, where is thy 
sting? O grave, where is thy victory?” Rest, 
sweet rest, now, to the child of the Great King, 
beautiful robes, abundance at his Father’s table, 
large possessions, a splendid mansion, home now, 
home forever ! 

(c.) What kind of a world shall the renewed 
earth be ? 

When God made man and placed him on this 
earth, the man and his dwelling-place were 
adapted to each other. When man is simply 
made a perfect man in Christ, the general aspect 
of the earth need not be greatly changed. Had 
primitive man obeyed God’s words, " Dress it, keep 
it,” refrained from sin, and no curse come in upon 
the " ground,” blotting out from it some intrinsic 
power of goodness, man might perhaps have led 
it on quietly to a higher development, a cora- 
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plete transformation, transfiguration; left now, 
this, for the second Adam to accomplish in the 
great conflagration and restoration. In the past, 
our world has ever been passing from lower to 
higher phases physically, preparatory to its be- 
coming the abode of ever more highly developed 
inhabitants. When it comes out from its melting 
in fire, in its reconstruction the earth may be, in 
its material adaptations, furnishing, scenery, ele- 
vated in every way ; be fitted, as never in all its 
past history, for the new and higher life now to 
enter it, — man in his spiritual body, a transforma- 
tion and a transfiguration passed upon the earth 
and all its furnishing in its baptism of fire and 
in its renewal, similar to that which the matter of 
the bodies of the saints living on the earth at the 
sounding of the last trump shall undergo in the 
twinkling of an eye, and the " changed ” earth and 
furnishing be perfectly, beautifully, thrillingly 
adapted to the saints in their bodies " changed.” 

But while we conceive of the future earth as 
elevated, passed on to a higher condition, we are 
not to conceive of it as divested of the qualities of 
materialism ; it shall be still a genuine, solid earth. 
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Says Dr. Chalgiers, " The object of the adminis- 
tration we sit under is to extirpate sin, not to 
sweep away materialism. By the convulsions of 
the last day materialism may be shaken and broken 
down from its present arrangements, and thrown 
into such fitful agitations as that the whole of its 
existing framework shall fall to pieces, and by a 
heat so fervent as to melt its most solid elements 
may be utterly dissolved ; and thus may the earth 
again become without form and void, but without 
one particle of its substance going into annihila- 
tion. Out of the ruins of this second chaos shall 
another heaven and another earth be made to 
arise, and a new materialism, with perhaps other 
aspects of magnificence and beauty, emerge from 
the wreck of this mighty transformation ; and the 
world be peopled as before, with the varieties of 
material loveliness, and space be again lighted up 
into a firmament of material splendor.” 

To him who shall enter into its possession, the 
new earth in its adaptations, its furnishing, its 
beauty, its employments, its varied, intense, ever- 
enlarging river of pleasures, shall be a gift worthy 
the universal Sovereign to his child beloved. 
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Says Saurin, "Could I extract the choicest digni- 
ties and fortunes, could I inhabit the most tem- 
perate clime and the most pleasant country, 
could I choose the most benevolent hearts and 
the wisest minds, could I take the most happy 
temper and the most sublime genius, could I 
cultivate the sciences and make the fine arts 
flourish, could I oollect and unite all that could 
please the passions, and banish all that could give 
pain, — a life formed on this plan, how likely to 
please us I How is it that God, who has resolved 
to render us one day happy, does not allow us to 
continue in this world, and content himself with 
uniting all these happy circumstances in our 
favor? 'It is good to be here.’ Oh, that he 
would allow us here to build our tabernacles! 
Ah, a life formed on this plan might indeed 
answer the ideas of happiness which feeble and 
finite geniuses form, but such a plan cannot even 
approach the designs of an infinite God. No, all 
the charms of this society, of this fortune, and of 
this life ; no, all the softness of these climates, 
and of these countries ; no, all the benevolences 
of these hearts, and all the friendship of these 
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minds ; no, all the happiness of this temper, and 
all the sublimity of this genius ; no, all the secrets 
of the sciences, and all the discoveries of the fine 
arts, — all the attractions of these societies and all 
the pleasures of the passions have nothing, I do 
not say which exhausts the love of God and its 
treasure-thoughts for his child, I do not say which 
answers , I venture to say which approaches it. 
To accomplish this love, to lead the redeemed 
into the fulness of its treasure-thought, there 
must be another world; there must be new 
heavens and a new earth ; there must be objects 
far more grand.” 

“ Where the faded flowers shaU freshen, 

Freshen never more to fade ; 

Where the shaded sky shall brighten, 

Brighten never more to shade ; 

Where the sun-blaze never scorches, 

Where the star-beams cease to chill, 

Where no tempest stirs the echoes 
Of the wood or wave orhiU. . . . 

Where no shadow shall bewilder; 

Where life's vain parade is o'er; 

Where the sleep of sin is broken, 

And the dreamer dreams no more. 

Where the bond is never severed ; 

Partings, claspings, sob and moan, 

Midnight working, twilight weeping, 

Heavy noontide, — aU are done. 
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Where the child has found its mother, 
Where the mother finds the child; 
Where dear families are gathered, 

That were scattered on the wild. . • • 
* Where the hidden wound is healM; 
Where the blighted life reblooms ; 
Where the smitten heart the freshness 
Of its buoyant youth resumes. . • . 
Where we find the ioy of loving 
As we never loved before, 

Loving on, unchilled, unhidden. 

Loving once, forevermore.” 
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 The flesh of those that were taken was like red deer, 
but more tender ’ (Strabo, i. § 5). 4 In fleetness,’ continues Mr. 

Layard, 4 they equal the gazelle, and to overtake them is a feat 
which only one or two of the most celebrated mares have been 
known to accomplish.* The Asinus vulgaris of North-East 
Africa, and perhaps also the A. onager , or koulan, of Persia and 
West India, were probably known to, though not discriminated 
by, the ancient Hebrews. 

It is beyond question that the Biblical notices of animals 
are not always in strict harmony with zoological facts ; we give 
as an illustration of the truth of this remark the following 
quotation from the Book of Job (xxxix. 13-18), from which 
it will be seen that the ancient Orientals regarded the ostrich as 
a stupid bird, and without natural affection for her young. The 
passage may be translated thus : — 

4 The wing of the ostrich moving joyously ; * is it indeed a pious 
pinion and feather ? 

4 She leaveth her eggs to the earth and warmeth them upon the 
dust, 

4 And forgetteth that a foot may crush them, and that the beast of 
the field may trample on them. 

4 She is hardened against her young ones, as though they were not 
her own ; in vain she labours without solicitude. 

4 For God hath made her forget wisdom and hath imparted unto her 
no share of understanding. 

4 What time she raiseth herself on high, she scometh the horse and 
his rider.* 

Now, so far from the ostrich being devoid of natural affection 
towards her brood, she is remarkable for quite the opposite cha- 
racter. It is not an uncommon thing, for instance, to discover a 
dead fox or jackal, or other small carnivorous enemy, close to 
the ostrich’s nest, the hungry marauder having been killed by the 
kicks of the male bird. Again, the eggs which a 4 foot may crush * 
are an additional evidence of the bird’s provident care for her 
young. They are not the eggs destined for hatching— for these 

* Gesenius aptly compares the idea conveyed by the Hebrew verb with that 
expressed by the ^yaMo/uevai ir repvyecnn of Homer (17. ii. 462). Shaw, speaking 
of the * actions and behaviour' of ostriches, says ( Suppl p. 71), * They would be 
perpetually fanning and priding themselves with their quivering-expanded wings.* 

are 
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are covered, when the birds are not incubating, a foot or more 
deep in the sand, and in consequence are safe from injury — but 
' they are supernumerary eggs, which the mothers lay from time to 
time during the period of incubation, and are intended as food 
for the young when hatched ; they lie carelessly about, to all 
appearance forsaken, and are doubtless the 4 eggs which a foot 
may crush,’ referred to in the Biblical account. It is a mistake 
to suppose that ostriches do not incubate. It is true that in the 
tropics the parent birds leave the sun to do the work of incubation 
for a great part of the day, but during the night the birds always 

S rotect and sit upon their eggs. The ostriches, with which the 
ews would have been familiar, were natives of Egypt, Syria, 
and North Africa, nor is it likely they were acquainted with 
tropical birds. 

Is the ostrich really without understanding? It would be 
difficult to reconcile the Biblical statement, were it received as 
an infallible enunciation, with the indisputable truth patent to 
every student of nature that all that God has made is ‘very 
good.’ The ostrich is remarkably cunning : 4 So wary is this 
bird,’ says Mr. Tristram, who has paid particular attention to 
its habits, 4 and so open are the vast plains over which it roams, 
that no ambuscades or artifices can be employed, and the vulgar 
resource of dogged perseverance is the only mode of pursuit’ * 
But it is enough to know that the Orientals attributed foolishness 
to the ostrich ; indeed, they have a proverb, 4 stupid as an ostrich,’ 
and Bochart has given us five different points on which this bird 
is supposed to deserve its character : — -(1) Because it will swal- 
low stones, iron, See. See . ; (2) Because, when it is hunted, it 
thrusts its head into a bush, and imagines the hunters do not see 
it, — an old conceit, properly ridiculed by Diodorus Siculus; 
(3) Because it allows itself to be captured in the manner de- 
scribed by Strabo ; (4) Because it neglects its eggs ; (5) Because 
it has a large head and few brains, t 

We are well aware of what Jackson and Shaw have recorded 
with regard to the want of oTopryrj in the ostrich. But that the 
Arabs occasionally find forsaken eggs and 4 little ones no bigger 
than well-grown pullets, half-starved, straggling and moaning 
about like so many distressed orphans for their mother,’ no more 
proves the want of natural affection in this bird, than occasional 
forsaken nests prove the same thing with regard to almost every 
species of wild bird, for all of them on disturbance are apt to 
forsake their eggs or young ones. A modern traveller in South- 


* ‘ The Great Sahara/ p. 117. 
f ‘ Dictionary of the Bible,* art. Ottrich. 

West 
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West Africa, Mr. C. J. Andersson, bears the following testimony to 
the parental care displayed by the ostrich : — 4 When on the road 
between the bay and Scheppmansdorf we discovered a male and 
female ostrich, with a brood of young ones about the size of 
ordinary barn-door fowls. . . . Accordingly we dismounted and 
gave chase ; and the moment the parent birds became aware of 
our intention they set off at full speed, the female leading the 
way, the young following in her wake, and the cock, though at 
some little distance, bringing up the rear of the family party. 
It was very touching to observe the anxiety the old birds evinced for 
the safety of their young . Finding that we were quickly gaining 
upon them, the male at once slackened his pace and diverged 
somewhat from his course ; but seeing that we were not to be 
diverted from our purpose (the travellers wished to procure some 
craniums of the young birds for Professor Owen), he again in- 
creased his speed, and with wings drooping so as almost to touch 
the ground, he hovered round us, now in wide circles, and then 
decreasing the circumference till he came almost within pistol- 
shot, when he threw himself abruptly on the ground, and 
struggled desperately to regain his legs, as it appeared, like a 
bird that has been badly wounded. Having previously fired at 
him, I really thought he was disabled, and made quickly towards 
him ; but this was only a ruse on his part, for on my nearer 
approach he slowly arose and began to run in an opposite direc- 
tion to that of the female, who by this time was considerably 
ahead of her charge.’ After an hour’s chase the travellers 
secured nine young ones out of the brood, which consisted of 
about double that number. 

With regard to the power of ruminating which is ascribed to 
the coney and the hare, it is clear that no real power of the 
kind belongs to those animals. The coney, the shdphan of 
the Hebrew Bible, is, we conceive, the Syrian hyrax ( Hyrax 
Syriacus\ a small animal about the size of a rabbit, which in 
some of its habits it much resembles. There are three or four 
specimens of the Cape hyrax {H. capensis) at present in the 
collection of animals in the Regent’s Park Zoological Gardens. 
The Syrian species is apparently becoming very scarce; its 
locality is confined to the sterile and rocky hills of the Jordan 
and Dead Sea valleys. Bruce kept a tame hyrax in confinement, 
and from a peculiar twitching motion of the animal’s mouth was 
led into the error of supposing it chewed the cud.* The same 

peculiar 

♦ Sir G. Wilkinson (‘ Ancient Egypt,* vol. i. p. 228 : London, 1854), however, 
speaking of the hyrax, says, * It was probably the gaphan of the Bible, as Bruce 
has remarked, and that enterprising traveller is perfectly correct in placing it 

among 
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peculiar twitching many must have observed in the case of 
hares and rabbits ; hence the poet Cowper, speaking of one of his 
tame hares, says 4 it chewed the cud till evening . 9 Groups of this 
active little hyrax may be seen to congregate amongst the rocks, 
in the cavities of which they hide themselves when alarmed. 
4 The high hills are a refuge for the wild goats ; so are the stony 
rocks for the conies . 9 Solomon mentions the hyrax as one of the 
four things upon earth which, though little, 4 are exceedingly 
wise . 9 The wisdom here ascribed to it probably alludes to its 
shyness and wariness, which render it difficult to approach; 
though it may have more particular reference to the cunning 
displayed by old males, which, according to some observers, 
keep watch as sentries in the vicinity of their holes, and utter a 
sound like a whistle to apprise their companions when danger 
threatens. 

Strange as it may appear, the little hyrax, although in some 
respects it resembles the Rodentia , has its true affinities with the 
rhinoceros ; its molar teeth differ only in size from those of that 
great Pachyderm, The Arabs of Mount Sinai eat the flesh of 
the hyrax and esteem it a delicacy ; it is said to resemble the 
flavour of a rabbit. It was forbidden as food by the Mosaic law, 
which allowed only of quadrupeds such of the Ruminantia as 
fully divided the hoof.* The hare, therefore, of which two 
species, Lepus Syriacus and L, Sinaticus , are mentioned by Ehren- 
berg and Hemprich as occurring, the former in the Lebanon, the 
latter in the peninsula of Sinai, was, together with the shdphariy 
excluded from the list of ‘clean beasts . 9 The following is 
Russell’s description of hare-hunting in Syria: — 

4 At present the gentlemen course with native greyhounds, assisted 
by a hawk of the same kind with that employed for antelopes. The 
company, consisting of twenty or thirty horsemen, servants included, 
draw up in a line at the distance of six or eight feet. Near each end 
of the line which is termed the Barabar, two brace of greyhounds are 
led by footmen and advanced a little before the centre, the falconer 


among ruminating animals.’ Being aware that Prof. Owen had observed a quasi - 
rumination in some of the kangaroos, we wrote to that eminent naturalist to 
inquire whether the same thing nad ever been noticed in any individual of tHe 
Hyracidss, and received the following reply ‘ The stomach of the hyrax is a 
simple bag. as in the horse and rhinoceros, with a partial lining of cuticle, as in 
them. It has not the valvular construction of the entry, as in the horse, and 
therefore regurgitation is possible. Man, with a similar simple stomach, occasionally 
ruminates, and this rare abnormal act may occur in a hyrax ; but it has not the 
ruminating organization, nor have the individuals in captivity at the Zoological 
Gardens been observed to ruminate.* Even if some hyrax should ever be observed 
to chew the cud, the general question will not be affected thereby ; normally the 
hyrax is no more a ruminating animal than man. 

* The camel, therefore, as only partially dividing the hoof, was accounted 
amongst the * unclean * beasts. 
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rides. It should be remarked that the dog-leaders are surprisingly 
adroit in finding a hare, and are encouraged by a reward, if they give 
proper notice, which is done by calling out deliberately Yatoo 1 (she 
sleeps ! ). In this order the Barabar marches slowly, and as soon as 
the hare is put up, one or a brace of the nearest hounds is slipped, 
and the falconer galloping after them, throws off his hawk. Such of 
the company as choose follow ; the others remain standing in the 
Barabar, to which the sportsmen return when the chase is over. 
The hare cannot run long when the hawk behaves properly, but 
sometimes getting the start of the dogs she gains the next hill and 
escapes. It now and then happens, when the hawk is fierce and 
voracious in an unusual degree, that the hare is struck dead at the 
first stroke, but that is very uncommon ; for the hawks preferred for 
hare-hunting are taught to pounce and buffet the game, not to seize it, 
and they rise a little between each attack, to descend again with fresh 
force. In this manner the game is confused and retarded till the 
greyhounds come in/ 

The modern Orientals hunt gazelles, partridges, sand-grouse, 
quails, herons, bustards, &c., by means of falcons ; sometimes, as 
in the case of antelopes and hares, assisted by greyhounds. 
There is, however, no evidence to show that the ancient Orientals 
pursued falconry. ‘ The partridge hunted on the mountains/ to 
which David compares himself, alludes probably to the method 
of taking these birds by throw-sticks. The modes generally 
adopted in Biblical times for taking wild animals were by 
nets and pitfalls. Dogs do not appear to have been employed 
at all in the chase, and are almost always spoken of in terms of 
reproach. House-dogs were kept by the ancient Hebrews. ‘ His 
watchmen are blind, they are all ignorant ; they are all dumb 
dogs, they cannot bark ;* and shepherd-dogs were used for guard- 
ing the flocks. Job complains that his juniors ‘have him in 
derision, whose fathers he would have disdained to set with the 
dogs of his flock/ A sorry race they doubtless were, and the 
breed does not seem to have improved. ‘They are a mean, 
sinister, ill-conditioned generation/ says Dr. Thomson, ‘kept 
at a distance, kicked about, and half-starved, with nothing 
noble or attractive about them/ Poor brutes 1 it would have 
been a wonder had they been otherwise. 

Speaking of hares, Russell states that- neither the Turks nor 
other natives are fond of the flesh ; but the Arabs eat it ; — that 
the Armenian Christians, from a religious scruple, abstain from 
it. Aversion to hare’s flesh is not confined to the Orientals : to 
this day the Laplanders and some other Europeans regard it with 
horror. Formerly this aversion prevailed to a much greater 
extent than it does now, for the ancient Britons were not allowed 
by their religion to eat either hare, fowls, or geese, at least so 
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says Caesar.* * * § It is very curious to remark that neither in the 
Danish Kitchen- Middins nor in the Swiss Pfahlbauten or Lake 
habitations, have any remains of the hare been discovered, with 
the exception of a single bone at Moosseedorf.f 

Of the Carnivora , express mention is frequently made in the 
Bible of the lion, the bear, the hyaena, the wolf, the leopard, 
the fox, and the jackal. All these animals, with the excep- 
tion of the king of beasts, which has entirely disappeared 
from Palestine, are occasionally to be seen there now, though not 
in anything like the numbers which prevailed in Biblical times. 
That the lion, which was probably the Persian variety, formerly 
existed in considerable numbers in Palestine is evident from 
the frequent Bible allusions. According to Rabbinical writers, 
seven names at least are assigned to this animal at different 
periods of its life. In ancient times the lion inhabited some 

C rts of Egypt; but it has long since ceased to exist there. 

tbaoth, Beth-Lebaoth, and Laish probably derived their names 
from the lions which frequented these places. In the * forests ’ 
and ‘ thickets,’ and ‘ caves of the mountains,’ and in the brush- 
wood of the Jordan banks, they had their lairs : this last was 
their favourite haunt ; and if we do not over-interpret the words of 
Joannes Phocas,f who travelled in Palestine about the end of the 
twelfth century, it would seem that lions were in his time occa- 
sionally seen there. The lion is represented as spoiling villages 
and towns, devouring men, and attacking flocks. Amos draws a 
very graphic picture of the ‘ shepherd taking out of the mouth 
of the lion two legs or a piece of an ear.’ Harmer very inge- 
niously and with much probability supposes that this ‘piece 
of the ear’ was a portion of the long pendulous ear of the 
Syrian goat, which is common in Palestine at this day. The 
Persian lion has not the courage of his African relative. Ac- 
cording to Olivier, § he has recourse rather to cunning than to 
force in the capture of his prey. He dares not attack the boar, 
and flies as soon as he perceives either a man or a woman, or 
even a child ; if he catches a sheep, he makes off with his prey, 
but he abandons it to save himself when an Arab runs after him. 
If this is his true character, it may serve to help us more easily 

* * Leporem et gallinam et anserera gustare fas non putant : hsec tamen alunt 
animi voluptatisque caus&.’ (* Caesar,’ B. G. v. 12.) Did not the ancient Britons 
eat eggs? 

t See the interesting paper by Mr. Lubbock on the Lake Habitations of 
Switzerland in ‘The Natural History Review * for January, 1862. 

X Speaking of the reedy coverts on the Jordan banks, Pbocas says, iv rofarois 
kc6mwv <pvka id>6oun KaroiKuv. — (Reland, * Palest./ vol. i. p. 294) ; see also Smith's 
‘ Dictionary of the Bible/ art. Lion . 

§ ‘ Egyptian Sepulchres and Syrian Shrines/ vol. ii. p. 58. 
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to understand those Scriptural passages which record instances of 
shepherds attacking lions single-handed. 

The bear that destroyed the forty-and-two children that 
mocked Elisha was, no doubt, the Ursns Syriacus , the Palestine 
representative of the U. arctos of North Europe ; it was noticed 
by Hemprich and Ehrenberg, on the Macmel, one of the sum- 
mits of Lebanon ; and, according to Dr. Thomson, it is still 
found on the high mountains of that part of the country. The 
hyaena and wolf are also still found in Palestine, while foxes and 
jackals are common everywhere. We may here remark in 
passing that the 300 foxes that Samson is said to have caught 
were no doubt jackals. The Hebrew shual is the Persian shaghal , 
the German schagal^ and our English jackal. Critics have ad- 
vanced many objections to this transaction of the Hebrew Judge. 
Part of the difficulty, however, vanishes if we suppose that 
jackals are intended ; for these animals, which for the most part 
are gregarious in their habits, might readily have been captured 
in nets or pitfalls in great numbers ; and there is no necessity 
for concluding that Samson did all the hunting himself, and had 
no helpers. With respect to the other difficulty, that two animals 
united by their tails, instead of running off, would stand still and 
fight most fiercely, it must be remembered that we are not told 
the length of the cord that united the animals — a very important 
consideration — for a cord of merely a couple of yards long might 
have answered the required purpose; jackals being, as was said, 
gregarious in their habits, we can easily believe' that couples 
thus united would run together, and make the best of their way 
out of the sight of their captors. 

Boars and leopards are still found in some parts of Palestine. 
Mount Tabor is a favourite haunt of wild boars, and Pococke 
observed herds of these animals near the Jordan, where it flows 
out of the Lake of Tiberias. The havoc which wild boars do to 
vineyards is well known, and is especially referred to in the Bible. 
Miss E. A. Beaufort relates in her charming work, i Egyptian 
Sepulchres and Syrian Shrines ’ (vol. ii. p. 59), a curious anecdote 
of a panther, which formed an attachment to a Russian hermit that 
a few years ago lived on the top of Mount Tabor. i One winter’s 
day a noble panther approached the cave in which he lived ; he 
threw him a piece of bread, and the panther crouched down at 
his feet. He soon became quite tame, and thenceforth, wherever 
the hermit went, the beautiful creature was at his side following 
him like a dog. Mr. Rogers, the English Consul at Haiffa, 
who told me this story, frequently saw them together on the 
mountain.’ It is impossible to read this anecdote without calling 

to 
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to mind the well-known story of Androclas and the Lion, living 
together in a cave, as told by Aulus Gellius.* • 

The ornithology of Palestine is very varied, and the Bible 
contains several allusions to birds. The migratory habits of 
some species are especially noticed. ‘The stork in the 
heavens knoweth her appointed times, and the turtle, and the 
crane, and the swallow observe the time of their coming/ 

‘ Doth the hawk fly by thy wisdom, and stretch her wings 
towards the South?’ In this country the smaller species of 
Raptors are resident the whole year; but in Palestine nearly 
all are summer migrants. The singing of birds and the soft 
murmuring of the turtle-dove were indications that ‘ the winter 
was past, the rain over and gone,’ and that the warm spring 
had commenced. Palestine is rich in song-birds. The black- 
bird and thrush of England mingle their melodious notes 
with those of the nightingale of the country ( Ixos xanthopy 
gus ), the finest songster in Palestine, which pours forth its 
song long before sunrise, and continues its concert with its 
fellows till nearly noon.t Various kinds of pigeons ( Colum - 
bidoe) may be seen ; the Turtur auritus frequents the orange- 
groves round Jaffa ; and the Turtur jEgyptiacus is common 
near Jericho. Partridges, francolins, quails, and sand-grouse 
are abundant. 

Much has been written on the subject of the ‘ quails ’ which fed 
the wandering Israelites in the wilderness, but we think that the 
common quail is denoted by the Hebrew term Selav. Ludolf 
would have that they were locusts, and has written a work in 
support of his theory. { He has been followed by Patrick. 
Rudbeck § said the selav were flying-fish ( Exocetus ). Ehrenberg 
was of the same opinion, substituting, however, the genus Trigla 
for Exocetus . Mr. Forster has advanced an opinion that red 
geese, of the genus Casarca , are the birds intended. Sir E. 
Tennent is inclined to adopt this explanation. Several Biblical 
commentators, as Rosenmiiller and Gesenius, refer the selav to a 
species of sand-grouse ( Fterocles alchata) common in the Bible 
lands. The bird last named has some slight claims, but not equal 

* Nor is it easy to write Mr. Rogers’s name and designation without being 
reminded of his sister’s truly interesting 4 Domestic Life iu Palestine.’ 

f Ibis, vol. i. p. 30. 

X 4 Dissertatio de Locustis, cum Diatriba, qua sententia autoris nova de 
Selavis, sive locustis, cibo Israelitarum in deserto defenditur,’ &c. Frau, 
ad Moen. 1694. 

6 4 Ichth)ologiee Biblicse, Pars T., de Ave Selav, cujusfit mentio Numb. xi; 31, in 
qu& contra Bochartum et Ludolfum non Avem plumosam nec Locustam fuisse, sed 
potius Piscis genus, demonstrator/ Ups., 1705, 
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claims with the common quail, to represent the selavoi the Scrip- 
tures. The explanation of selav by ‘wild-geese/ or ‘cranes/ is 
purely gratuitous. Mr. Forster’s casarca is the C. rutila , a bird about 
the size of a mallard, which can by no means answer the supposed 
requisite of being two and a half cubits high. Professor Stanley’s 
‘large red-legged cranes’ are evidently white storks ( Ciconia 
alba), and would suit as to height, but certainly not as to flavour. 
Had the learned Professor of Ecclesiastical History only tried to 
swallow a mouthful of stork’s flesh, he would have been con- 
vinced that the Israelites would never have eaten it for a day, 
much less for a month 1 The Hebrew seldv is the same as the 
Arabic sahca , which, according to Schultens, is from an Arabic 
root signifying ‘ to be fat the round, plump form of the quail 
suits this derivation admirably. Quails ( Cotnmix dactylosonans') 
migrate in immense numbers; as many as 100,000 have been 
taken near Nethuno in one day. They fly in the evening or at 
night ; they are so exhausted after flight that they are barely able 
to rise a few feet from the ground, and are in consequence readily 
captured. ‘ Clouds of quails/ says Shaw,* ‘ alight in spring along 
the coasts of Provence ; here they are sometimes found so exhausted 
that for a few of the first days they may be caught with the 
hand.* ‘ And there went forth a wind from the Lord and 
brought quails from the sea, and let them fall by the camp, as it 
were a day’s journey on this side, and as it were a day’s journey 
on the other side round about the camp, and as it were two 
cubits high upon the face of the earth.’ This latter expression 
is explained by the Septuagint, Vulgate, and Josephus to refer 
to the height at which the quails flew above the ground in their 
‘exhausted condition ’ as just mentioned. 

Of the class Reptilia different sorts of lizards are mentioned in 
the Bible, but only in the list of unclean animals. We need not 
stop to notice them ; the crocodile has been already considered. 
Different kinds of serpents are frequently alluded to. The ‘ deaf 
adder that stoppeth her ears’ is probably the Egyptian Cobra 
{Naia haje ), one of the most general subjects of the charmer’s 
art ; * the adder (Hebrew shephiphon ) in the path that biteth the 
horse’s heels’ is the Cerastes Has^lquistii , or horned viper of 
North Africa and Arabia. It is impossible to say what ‘the 
fiery serpents ’ that destroyed the murmuring Israelites denote, 
but as the venomous serpents that are found in the Peninsula of 
Sinai are few in species, perhaps some . Cofi' a may be intended. 
The ‘ fiery flying serpent * of Isaiah (xiv. 29) could never have 
had any existence in nature. Professor Stanley, in his sermon on 


* * Zoology/ xi. 362 (I819)i 
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4 Human Corruption/ speaking of the serpent of the Fall, elo- 
quently observes : — 4 We might show how in the natural history 
of the actual serpent there meet together those outward charac- 
teristics which give a special 'significance to its selection as the 
symbol of evil ; how the towering pride of its crested head, and 
the beauty of its glittering skin, the subtle fascination in the 
fixed and steadfast gaze of its unshaded eye, the wily cunning of 
its tortuous movements, the malignant venom of its poison, the 
undisguised shamelessness of its natural lust, the low and 
grovelling descent into the dust of the earth — are indeed fit 
emblems of almost every form of the darker side of human life.* 
Of the Batrachia we have Biblical notice only of the frog 
( Ran a esculenta), in the matter of the Egyptian plague. 

Fish are mentioned only in the aggregate ; there is no allusion 
to any particular kinds, and little is known about the fish of 
the Jordan and Lake of Tiberias. The fish of the Sea of Galilee 
have long been famous for their excellent quality; the mesht 
( Spams Galilceus) and the hinny ( Barbus binni , Cuv.) appear to 
be almost the only ascertained species known to occur in this lake. 
All travellers are agreed as to the total absence of organic life in 
the waters of the Dead Sea. 4 It would, however, be interesting 
to determine whether some species of Artemia (brine shrimp) 
may not be found in the shallow pools at the extreme south end 
of the lake. The Artemia salina is, as far as is yet known, the 
only animal capable of living in a concentrated solution of salt. 
In the open tanks at Lymington myriads of these transparent 
little shrimps, which are about half an inch in length, may be 
seen swimming actively about in water every pint of which 
contains as much as a quarter of a pound of salt.’ * 

The only direct allusion to any of the Mollusca occurs in 
Psalm lviii. 8 ; the Hebrew word translated 4 snail ’ in Leviticus 
xi. 30 probably denotes some species of lizard. The expression 
in the Psalm 4 let them consume away like a snail ’ refers to an 
erroneous notion that the snail, by leaving its slimy track behind 
it, actually wasted away. 

Pearls are the subject of several allusions. They were, no 
doubt, yielded for the most part by the Avicula marqaritifera, or 
pearl-oyster, and were obtained from the Persian Gulf, which 
Las long been celebrated for the excellence of its pearls. 

Of insects, the ant and locust are particularly mentioned. 

4 The ants are a people not strong, yet they prepare their meat 
in the summer.’ Solomon very properly enumerates ants amongst 
the four things which, though little upon the earth, ‘are ex- 

* ' Dictionary of the Bible,* art. Palestine, Zoology of. 
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ceeding wise.’ According to the attentive observation of ento- 
mologists, ants do not prepare their meat in the summer for 
winter’s consumption ; at least, it is pretty certain that in a 
country like Palestine, where the cold of winter is severe, 
these insects lie dormant. It is true that Colonel Sykes has 
a paper (vol. ii. ‘Transac. of Entomol. Society,’ p. 103) on 
a species of Indian ant, which he calls Atta providens , from 
the fact of his having found a large store of grass-seeds in 
its nest; but that gentleman’s observations merely show that 
this ant carries seeds underground, and brings them again to , 
the surface, apparently to dry, after they have got wet during 
the monsoons.* The processionary ant of Brazil ( Oecodoma 
cephalotes) carries immense quantities of portions of leaves into 
its underground nest. Some people* have supposed that these 
leaves were for food, but Mr. Bates, who has paid a good deal of 
attention to the subject, convinced himself that the leaves were 
taken for the purpose of lining the channels of the nest, and not 
for food. Ants will also carry away grains of corn. i They are 
great robbers,’ says Dr. Thomson, ‘ and plunder by night as well 
as by day, and the farmer must keep a sharp eye to his floor, or 
they will abstract a large quantity of grain in a single night.’ 
(‘ The Land and the Book,’ p. 337.) It was natural to con- 
clude that these busy little animals, which are perpetually run- 
ning away with something or other in their mouths, were intent 
on laying up store for future use. The ancient Greeks and 
Romans were under this impression. It will be enough to quote 
the well-knowm lines of Horace : — 

‘ Parvula (nam exemplo est) magni formica laboris 
Ore trahit quodcunque potest, atque addit acervo 
Quern struit, haud ignara ac non incauta futuri.’ 

The Arabians held the wisdom of the ant in such estimation 
that they used to place one of these insects in the hand of a 
newly-born infant, repeating these words, ‘ May the boy turn out 
clever and skilful.’ 

We often read of locusts, the most injurious insect that exists. 
About ten different Hebrew names occur, which Bochart argues 
denote so many species. This is certainly an error : the destruc- 
tive locusts with which the inhabitants of the Bible lands were 
acquainted are limited to two or three species ; such as the 
CEdipoda migratoria and the Acridium peregrinum ; some of 
the Hebrew names may be synonyms, others may indicate the 
larval or nymphal conditions of these two pre-eminent de- 
vourers of every green thing! The following are the Biblical 

* * Dictionary of the Bible,* art. Ant, App. A. 

Vol. 114. — No, 227 , F allusions 
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allusions to these destructive pests. They occur in such numbers 
as to obscure the sun ; they are extremely voracious ; they are 
compared to horses ; — the Italians, we may observe, call the 
locust Cavaletta, and Ray’s description is ‘Caput oblongum 
equi instar;’ — they make a fearful noise in their flight; their 
progress is irresistible ; they enter houses, and devour even the 
woodwork in them ; they are destroyed by falling into the sea ; 
their dead bodies taint the air ; they were used as food.* 

Some people have supposed that the locusts which John the 
.Baptist ate in the wilderness were not the insect of that name, 
but the long sweet pods of the locust-tree ( Ceratonia siliqua ), 
St. John’s bread, as the monks of Palestine call them. It is 
hardly necessary to say this is quite an erroneous notion. Various 
species of locusts are now^ and have been from time imme- 
morial, used as food. Dr. Kitto says they more resemble shrimps 
than anything else he has eaten. The law of Moses expressly 
allowed locusts, four different kinds of which are mentioned, to 
be used as food. The word erroneously translated 4 beetle ’ in 
Lev. xi. 22 is clearly some species of Saltatorial orthopterous 
insect, defined as one of the ‘flying creeping things that goeth 
upon all fours, which have legs above their feet t to leap withal 
upon the earth.’ Locusts, like all true insects, have six feet, 
but the Jews regarded the two anterior pair only as true legs 
in this family — regarding the latter pair as instruments for 
leaping. All insects, with the above exception, together with 
Molluscous animals, the Crustacea , and the Annelida , &c., were 
to be considered ‘unclean.’ In respect of quadrupeds, cloven- 
footed Mammalia alone were to be eaten ; no quadruped, in 
short, which did not possess the two requisite conditions of 
chewing the cud and fully dividing the hoof into two equal 
parts was, by the Levitical law, accounted as good for food. 
The camel was excluded because, though a ruminant, , it does 
not fully divide the hoof. There is little difference between the 
Levitical law in the matter of ‘ clean ’ and ‘ unclean ’ quadrupeds 
and the common custom of Englishmen as regards those mem- 
bers of the class Mammalia which are commonly used as food — 
the pig amongst the Pachydermata, and the hare and rabbit 
amongst the Rodentia , being the only exceptions. 

With respect to ‘clean’ and ‘unclean’ birds, amongst which 
class the ancient Hebrews enumerated the bat, no such simple 
discriminating rule is given. Besides the bat, twenty names of 
birds are mentioned which were to be regarded as unclean : these 

* 4 Dictionary of the Bible,’ art. Locust . ® "”~ 

f i. e, ‘ which have their tibix so placed above their tarsi as to enable them to 
leap.’— Ibid. 
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names must be understood to comprise more than our term 
species, as the expression ‘ after their kind ’ indicates. The 
list, therefore, may be understood to exclude as unfit for food all 
the order JRaptores , most if not all the family of Corvidae, the 
hoopoe (lapwing, A. V.) amongst the Certhiadce , perhaps all the 
order Grallatores , and the Pelicanidce amongst the natatorial 
order. ‘The list is confined/ as Hamilton Smith observes, 

‘ nearly to the same genera and species as are at the present day 
rejected in all Christian countries.’ * 

Of Fish, such as were devoid of fins and scales were pro- 
nounced unfit for food. ‘ These shall ye eat of all that are in 
the waters : whatsoever hath fins and scales in the waters, in the 
seas, and in the rivers, them shall ye eat’ The whole families 
of the Siluridce and the Squalidoe would, therefore, be excluded 
as being destitute of true scales. Eels, doubtless, came under 
the same category, although these fish do possess scales, so 
small, however, as probably to have been unobserved by the 
ancients. The modem Jews still abstain from eating eels. The 
fish ‘ without fins 9 probably mean the Raiadce , or skate family, 
the large expanded pectoral and ventral fins characteristic of the 
group not being regarded as fins by the ancient Hebrews ; at 
any rate, it is difficult otherwise to understand the meaning of 
the expression, for all fish have fins. 

All Reptiles, Molluscs, Crustacea as crabs and lobsters, and 
the whole class of AnnuLaJta , with the single exception of the 
saltatorial Orthoptera, were forbidden as food by the law of 
Moses as coming under the category of ‘ creeping things that 
creep upon the earth, or that go on the belly/ or ‘ that multiply 
feet/ It is true that the Conchiferous molluscs, such as oysters, 
are not disallowed by any precise definition ; but there is little 
doubt that they would be considered ‘ abominable things/ 

Of imported zoological specimens, especial mention is made 
of apes and peacocks, which the navy of Tharshish brought once 
in three years to Jerusalem. That the Hebrew words hophim 
and tokeyim are correctly rendered ‘apes’ and ‘peacocks’ is 
unquestionable. The Hebrew terms are certainly of foreign 
origin. Let us hear what a very high authority on all matters 
connected with language says on this subject : — 

* You remember the fleet of Tharshish which Solomon had at sea, 
together with the navy of Hiram, and which came once in three years, 
bringing gold and silver , ivory, apes, and peacocks. The same navy 
which was stationed on the shore of the Red Sea is said to have 


* ‘Cyclop, of Biblical Literature,* vol. ii. p. 899, ed. 1856. 
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fetched gold from Ophir , and to have brought, likewise, great plenty 
of algum- trees and precious stones from Ophir. 

‘ Well, a great deal has been written to point out where this Ophir 
was ; but there can be no doubt that it was in India. The names for 
apes, peacoclcs , ivory, and algum-trees are foreign words in Hebrew, as 
much as gutta-percha or tobacco are in English. Now if we wished to 
know from what part of the world gutta-percha was first imported into 
England, we might safely conclude that it came from that country 
where the name gutta-percha formed part of the spoken language. If, 
therefore, we can find a language in which the names for peacocks , 
apes, ivory , and algum-tree , which are foreign in Hebrew, are indi- 
genous, we may be certain that the country in which that language 
was spoken must have been the Ophir of the Bible. That language is 
no other but Sanscrit. 

‘ Apes are called in Hebrew Koph, a word without an etymology 
in the Semitic languages, but nearly identical in sound with the 
Sanscrit name of ape, Kapi. 

‘ Ivory is called either Karnoth-shen, horns of tooth ; or shen-habbim. 
This habbim is again without a derivation in Hebrew, but it is most 
likely a corruption of the Sanscrit name for elephant, ibha, preceded 
by the Semitic article. 

‘ Peacocks are called in Hebrew tukhi-im, and this finds its explana- 
tion in the name still used for peacock on the coast of Malabar, togei, 
which in turn has been derived from the Sanscrit sikkin, meaning, 
furnished with a crest. 

‘ All these articles, ivory, gold, apes, peacocks, are indigenous in 
India, though of course they might have been found in other countries 
likewise. Not so the algum-tree , at least if interpreters are right in 
taking algum or almug for sandalwood. Sandalwood is found indi- 
genous on the coast of Malabar only, and one of its numerous names 
there, and in Sanscrit, is valguka . This valgul(ka) is clearly the name 
which Jewish and Phoenician merchants corrupted into algum , and 
which in Hebrew was still farther changed into almug . 1 * 

The question as to the identification of the algummin or 
almuggin trees of Solomon’s fleet leads us to say a few words on 
the botany of the Bible. Space, however, compels us to be brief 
in our remarks. 

Much remains to be done in this branch of Biblical natural 
history. ‘The botany of the Bible,’ says Dr. Balfour, in his 
useful little work whose title is given at the head of this article, 

‘ can be fully worked out only by those who travel in Eastern 
countries, and who are acquainted with Hebrew, Syriac, Arabic, 
and other cognate languages. A great deal of valuable informa- 
tion may be gathered on the spot which cannot be otherwise 

* 'lectures on the Science of Language/ p. 189-191. By Max Muller, M.A. 
London, 1861. 

obtained.’ 
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obtained.’ Another essential, in our opinion, is that the inquirer 
should, for a year or two at least, be resident in the country. It 
is a very difficult matter for mere visitors to obtain adequate 
information on such subjects. As an instance of the truth of this 
remark we quote an extract from a letter we received about two 
years since from Dr. Hooker, who had then lately returned from 
Palestine : — 

* I procured a great many plants, but very little information of any 
service to you, though I made every inquiry about the subject of your 
notes. You would hardly believe the difficulty in getting reliable 
information about the simplest subjects : e.g. Three to all appearance 
unexceptionable English resident authorities (including a Consul and 
a medical gentleman) assured me that the finest apples in Syria grew 
at Joppa and Askalon; the fact appeared so improbable that though 
one authority had eaten them, I could not resist prosecuting the 
inquiry, and at last found a gentleman that had property there, and 
knew a little of horticulture, who assured me that they were all 
quinces , the apples being abominable ! * 

We have no space to speak of the olive, with ‘ its twisted 
stems and silver foliage or of the pomegranate, whose ‘ tender 
green and scarlet blossoms,’ says Professor Stanley, ‘ are amongst 
the most beautiful of sights, even when stripped of the associa- 
tions which would invest the tamest of their kind with interest ;’ 
or of the oaks of Moreh, of Mamre, and of Bethel the * oak of 
tears.’* We must only just allude to the carob-tree ( Ceratonia 
siliqua ), the long sweet pods of which were doubtless the ‘ husks ’ 
which the ‘ swine did eat ’ in the parable of the Prodigal Son ; 
and to the sycamores, — not the tree commonly but erroneously 
called by this name in our own country, but the Ficus sycamorus , 
with leaves something resembling those of the mulberry, and 
with fruit like a fig, which grows in clusters on the trunk and 
large branches. In order to render the fruit of this tree palat- 
able, it is necessary to scrape off a part of it, or to make incisions 
into it; hence Amos says of himself, ‘I was a scraper of the 
sycamore fruit.’ 

The palm, so frequently alluded to in the Bible, appears to be 
becoming scarce in central Palestine. It is spoken of by Stanley 
as ‘ breaking the uniformity of the Syrian landscape by the 

rarity of its occurrence Two or three in the gardens of 

Jerusalem, some few, perhaps, at Nablus, one or two in the 
plain of Esdraelon, comprise nearly all the instances of the palm 
in central Palestine.’ t 


* See Dr. Hooker's paper on 9 the Oaks of Palestine,* Transac. of Lin. Soc., 
vol. xxiii. p. 381. 
f ‘ Sinai and Palestine,* p. 144. 
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The mustard-tree of the New Testament demands more ex- 
tended notice. 4 The kingdom of Heaven is like to a grain 
of mustard seed which a man took and sowed in his field, 
which indeed is the least of all seeds ; but when it is grown, 
it is the greatest among herbs, and becometh a tree, so that the 
birds of the air come and lodge in the branches thereof.’ 4 It 
is obvious,’ says Balfour, 4 that it cannot be the common 
mustard of this country, which is an herb of annual growth ; 
whereas the Evangelists speak of the plant as a tree having 
branches on which the fowls of the air lodge.’ Again, 4 our 
Lord alludes to the smallness of the seed in Matt xvii. 20, and 
Luke xvii. 6. The mustard-plant then was a branching tree 
with a small seed.’ From the conclusion that no mustard- 
plant (Sinapis) can represent the ‘great tree’ of the parable — a 
conclusion, however, too hastily arrived at — writers have endea- 
voured to discover some tree indigenous to Palestine which 
should literally fulfil the Scriptural demands. It is now in this 
country almost universally allowed that the Salvadora persica is 
the tree signified. The late excellent Dr. Hoyle, an able bota- 
nist and an accomplished scholar, is the author of this theory. 
In a paper read before the Royal Asiatic Society, entitled, 4 On 
the Identification of the Mustard-tree of Scripture,’ this writer 
advances many very plausible arguments in favour of the claims 
of the Salvadora. The same thought occurred to Messrs. Irby 
and Mangles, who observed this tree near the Dead Sea. 

4 There was one curious tree/ they say, 4 which we observed in 
great plenty, and which bore fruit in bunches resembling in ap- 
pearance the currant with the colour of the plum ; it has a pleasant, 
although strongly aromatic taste, exactly resembling mustard. The 
leaves have the same pungent flavour as the fruit, although not so 
strong. We think it probable that this is the tree our Saviour alluded 
to in the Parable of the mustard-seed, and not the plant which we 
have in the north.’ 

An additional argument in favour of the Salvadora is its 
Arabic name Khardaly which signifies 4 mustard.’ Its claims 
are thus summed up by Royle 

4 The Salvadora persica appears better calculated than any other 
tree that has yet been adduced to answer to everything that is required, 
especially if we take into account its name and the opinions held 
respecting it in Syria. We have in it a small seed, which sown in 
cultivated ground grows up and abounds in foliage. This being 
pungent may like the seeds have been used as a condiment, as mustard 
and cress is with us. The nature of the plant is to become arboreous, 
and thus it will form a large shrub or tree, twenty-five feet high, 
under which a horseman may stand when the climate and soil are 

favourable ; 
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favourable ; it produces numerous branches and leaves, under which 
the birds may and do take shelter, as well as build their nests ; it has 
a name in Syria which may be considered as traditional from the 
earliest times, of which the Greek is a correct translation ; its seeds 
are used for the same purposes as mustard ; and in a country where 
trees are not plentiful, that is, the shores of the Lake of Tiberias, this 
tree is said to abound, that is, in the very locality where the Parable 
is spoken/ 

Notwithstanding all that has been advanced by Royle, the 
Salvadora persica is certainly not the tree in question. In the 
first place this tree is a tropical plant; it grows only in the 
small low valley of Engedi, near the Dead Sea, where Irby and 
Mangles saw it. We were sceptical some time ago as to the 
claims of the Salvadora persica, and requested Dr. Hooker just 
before his visit to Palestine two years since to pay particular 
attention to the localities of that tree. It is obvious that it 
is necessary for the plant of the parable to be a common one, 
otherwise it would never have been used in a parable at all. 
Dr. Hooker thus wrote to us on his return from the East : 4 I 
could not hear of any other Syrian locality for this plant except 
the sub-tropical valley of Engedi. I do not believe at all it is 
found elsewhere in Syria ; no one has ever seen or heard of it 
elsewhere. The vale of Engedi is doubtless the Ultima Thule 
of its northern wanderings/ Again, the Greek a warn is said 
to be a 4 garden herb.’* a definition which would not at all 
suit the Salvadora persica .t But if the mustard-plant of Scripture 
is not this tree, what is the plant denoted? We have not a 
shadow of doubt that it is nothing less than the common Sinapis 
nigra. Irby and Mangles speak of the usual mustard-plant 
growing wild as high as their horses’ heads. Dr. Thomson has 
seen the wild mustard on the rich plain of Akkar as tall as the 
horse and the rider. As to the plant being called 4 a tree,’ or 
a 4 great tree,’ it is clear that die expression is not only an 
Oriental hyperbole, but that it is used with reference to some 
other thing. With respect to trees, properly so called, the 
alvam was no tree ; but compared with the other pot-herbs of 
the garden, it might justly be called a tree, considering the 
great relative size which it attains. There is not a word in 
the New Testament about birds 4 building their nests’ in the 
branches of this plant ; the Greek word simply denotes to 4 settle 
or rest upon anything;’ and if it is understood, as is most 
natural, of the small insessorial order of birds, the linnets, finches, 


* AeCxavov. 4 

f Moreover, the seed of the Salvadora persica, though small, is certainly larger 
than the seed of the fig, so common in Palestine. 

and 
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and such like, the claims of the common mustard-plant are 
sufficiently established. It is certain, from Dioscorides, Pliny, 
and other Greek and Latin writers, that mustard seeds were 
valued as a condiment, even as they are with us. Is it not 
more probable that the Jews in our Lord’s time were in the 
habit of using the seeds of some common Sinapis rather than 
the seed of a tree which cannot fulfil the Scriptural demand 
of being called a ‘pot-herb,’ even allowing the extreme im- 
probability of its ever having occurred as a common plant in 
Palestine ? 

The shittim wood which was so extensively used in the 
formation of the tabernacle, the ark of the covenant, &c., was 
probably supplied by the Acacia Seyal or the A. Nilotica. 
^Speaking of the vegetation of a portion of the Peninsula of 
Sinai, Canon Stanley observes : — ‘ The vegetation is still what 
we should infer from the Mosaic history. The wild acacia, 
under the name of “ sunt,” everywhere represents the “ seneh,” or 
“ senna ” of the Burning Bush. A slightly different form of the 
tree, equally common under the name of “ sayal,” is the ancient 
“ shittah,” or as more usually expressed in the plural form (from 
the tangled thickets into which its stem expands) the “ shittim,” 
of which “ the tabernacle was made ” — an incidental proof, it 
may be observed, of the antiquity of the institution, inasmuch as 
the acacia, though the chief growth of the Desert, is very rare in 
Palestine/ According to M. Bove and other travellers, acacia 
trees are still not uncommon in the valleys of the Wanderings. 
‘ Le lendemain,’ says Bove, ‘ en traversant le Vood6 (Wady) 
Schen, je vis un grand nombre d’ Acacia Seyel ; cet arbre s’eleve 
a la hauteur de vingt a vingt-cinq pieds/ It is true that 
neither of the above-named trees could have furnished single 
boards of the required length (10 cubits by 1J cubit), but the 
Acacia Serissa of Cairo might have done so ; supposing it ever 
grew in the deserts of Sinai : we do not, however, see any 
necessity for understanding each Keresh (Heb.) to denote a single 
plank. Ezekiel uses the singular form of the term collectively to 
denote ‘ the deck of a ship,’ so that two or more boards joined 
together might well be called ‘ one board/ 

Every sketch of the botany of the Bible, however imperfect, 
should contain some notice of the far-famed cedars of Lebanon. 

The following remarks of Dr. Hooker will be read with 
interest, containing, as they do, the most recent and the most 
scientific account we possess : — 

‘ So far as is at present generally known, the cedars are confined on 
Lebanon to one spot, at the head of the Kedisha Valley ; they have, 
however, been found by Ehrenberg in forests of oak, &c., on the route 
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from Bsherre to Bsinnate. The Kedisha Valley, at 6000 feet elevation, 
terminates in broad, shallow, flat-floored basins, and is two to three 
miles across, and as much long ; it is here in a straight line fifteen 
miles from the sea, and about three or four from the summit of 
Lebanon, which is to the northward of it. These open basins have 
shelving sides, which rise 2000 to 4000 feet above their bases ; they 
exactly resemble what are called Corrys in many Highland mountains. 
The floor of that in which the cedars grow presents almost a dead level 
to the eye, crossed abruptly and transversely by a confused range of 
ancient moraines which have been deposited by glaciers, that, under 
very different conditions of climate, once filled the basin above them, 
and communicated with the perpetual snow with which the whole 
summit of Lebanon was, at that time, deeply covered. The moraines 
are perhaps 80 to 100 feet high ; their boundaries are perfectly 
defined, and they divide the floor of the basin into an upper and lower 
flat area. The rills from the surrounding heights collect on the upper 
flat, and form one stream, which winds amongst the moraines on its 
way to the lower flat, whence it is precipitated into the gorge of the 
Kedisha. The cedars grow on that portion of the moraine which 
immediately borders this stream, and nowhere else ; they form one 
group about 400 yards in diameter, with an outstanding tree or two, 
not far from the rest, and appear as a black speck in the great area of 
the corry and its moraines, which contain no other arboreous vegeta- 
tion, nor any shrubs but a few small berberry and rose bushes that 
form no feature in the landscape. 

‘ The number of trees is about 400, and they are disposed in nine 
groups, corresponding with as many hummocks of the range of 
moraines : they are of various sizes, from about eighteen inches to 
upwards of forty feet in girth ; but the most remarkable and signi- 
ficant fact connected with their size, and consequently with the age of 
the grove, is that there is no tree of less than eighteen inches girth, 
and that we found no young trees, bushes, nor even seedlings of a 
second year’s growth. We had no means of estimating accurately the 
ages of the youngest or oldest tree. It may be remarked, however, 
that the wood of the branch of the old tree, cut at the time, is eight 
inches in diameter (exclusive of bark), presents an extremely firm, 
compact, and close-grained texture, and has no less than 140 rings, 
which are so close in some parts that they cannot be counted without 
a lens. This specimen, farther, is both harder and browner than any 
English-grown cedar or native deodar, and is as odoriferous as the 
latter. These, however, are the characters of an old lower branch of 
a very old tree, and are no guide to the general character of the wood 
on the Lebanon, and still less to that of English-grown specimens, 
which are always very inferior in colour, odour, grain, and texture. 
Calculating only from the rings in this branch, the youngest trees in 
Lebanon would average 100 years old, the oldest 2500, both estimates 
no doubt widely far from the mark. Calculating from trunks of 
En glis h rapidly-grown specimens, their ages might be put down as low 
respectively as 5 and 200 years, while from the rate of growth of the 
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Chelsea cedars the youngest trees may be 22, and the oldest 600 to 800 
years old.’ * 

Dr. Hooker thinks that the cedar grove has not materially 
decreased since the days of Solomon, and considers it very 
doubtful whether the wood was ever largely used in Jerusalem 
for building purposes. Considering the quantity of first-rate 
oak and pine on all the coast-ranges from Carmel northwards, 
he believes it improbable that the 4 almost inaccessible valleys of 
the Lebanon should have been ransacked for a wood that has no 
particular quality to recommend it for building purposes : — 

* The lower slopes of the Lebanon,’ he continues, 4 bordering on 
the sea, were and are covered with magnificent forests ; so that there 
was little inducement to ascend 6000 feet, through twenty miles of a 
rocky mountain valley, to obtain a material which could not be trans- 
ported to the coast without the utmost difficulty and expense. It is 
further to be remarked that it is difficult to reconcile the hypothesis 
of the former great extent of the cedar forests with the fact of almost 
the only existing habitat being the moraines of one of the most 
populous valleys on the mountains. The cypress (also called cedar 
by the ancients), the Pinus Halepensis, and the tall, fragrant Juniperus 
of the Lebanon, with its fine red heart-wood, would have been far 
more prized on every account.’ 

We fully agree with these remarks. The Hebrew erez often, 
it is true, applied to the Cedrus Libani , is used in a wide sense 
to denote any conifer . The 4 cedar-wood ’ (erez) mentioned in 
Lev. xiv. 6, for instance, cannot be the Cedrus Libani , for the 
Israelites were, at the time indicated, in the Desert of Sinai, 
where this tree never grew. The masts which the Tyrians are 
said to have made out of the wood of 4 Cedars of Lebanon ’ 
(erez) were probably furnished by the Pinus Halepensis , and 
not the Cedrus Libani . We take the word erez to be generic, 
and to be applied to any of the larger Conferee ; nor do we 
think that the Cedrus Libani has the exclusive right to the 
denominations of the 4 glory of Lebanon,’ 4 the cedars which 
the Lord hath planted,’ &c., but that the tall juniper and the 
Pinus Halepensis were intended to come in for their share of 
praise. 

We notice the fig-tree only in connexion with the passage in 
St. Mark, xi. 13, where the circumstance of our Lord cursing 
the barren fig-tree is related. ‘And seeing a fig-tree afar off 
having leaves, he came if haply he might find anything thereon : 
and when he came to it, he found nothing but leaves; for the 
time of figs was not yet.’ The apparent unreasonableness of 

* * Natural History Review.* 
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seeking fruit at an unseasonable time, and the consequent in- 
justice of the sentence afterwards pronounced, have been the 
source of much perplexity to commentators, and numerous 
attempts at explanation have been given from time to time. 
Most of these are unsatisfactory. Without, then, pausing to con- 
sider them, we pass on at once to give what we are fully per- 
suaded is the true solution. The fig-tree ( Ficus carica) in 
Palestine produces fruit at three or four different periods of the 
year: first, there is the bOcor , or early-ripe fig, frequently men- 
tioned in the Old Testament; this ripens on an average towards 
the end of J une, though, under certain very favourable conditions of 
soil or temperature, the figs may ripen somewhat earlier. After 
these come the karmouse , or summer-fig, which rarely ripens 
before August, when another crop, called the winter-fig, appears : 
these last-named figs hang and ripen on the tree even after the 
leaves have fallen, and, provided the winter proves mild, are 
occasionally gathered in the spring. 

Now, at the time of the transaction mentioned by the Evan- 
gelist, viz. the end of March or the beginning of April, it 
was too late to find winter-figs, and there would be no new 
figs on the trees larger than small plums, and these sour and 
hard, wholly unfit to be eaten. But we must remember that the 
fruit of the fig-tree comes before the leaves : consequently if the 
tree produced leaves, it should also have had eatable early fruit, 
had it been true to its pretensions. It was an unusual thing, 
certainly, for a fig-tree at the end of March or the beginning of 
April to have on it these leaves, nor is it necessary to inquire 
what natural causes operated to produce such a phenomenon ; 
it is sufficient to know that these abnormal leaves ought to have 
been accompanied by abnormal fruit. The whole question turns 
on the tree’s pretensions and the typical design of the miracle. 
It would be unpardonable to omit to notice the beautiful com- 
ment of Dr. Wordsworth on this passage : — 

* The fact of this tree having an abundance of leaves and no fruit, 
is what is here brought out. And the sin of the fig-tree (so to speak) 
was that while it had the power given it to bring forth leaves , it had 
not the will to bring forth fruit. It spent all its sap and strength in 
making a barren and ostentatious display of exuberant foliage, 
inviting the hungry passer-by from a distance to quit the road and to 
come and look for fruit, and then baulking him with barrenness when 
he came to examine it. A solemn warning to all nations and churches, 
to all societies and individuals who make a profession of piety, but do 
not bring forth the fruits of faith and obedience in their fives.’ 

This view, we may add, accords with the interpretation adopted 
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by Dean Trench in his valuable work on the Miracles of our 
Lord* 

We would, in conclusion, once more draw attention to the 
great dearth of trustworthy information on the subject of the 
Natural History of Palestine. Of the geology of that country 
we know next to nothing, so that here is a wide field full of 
fruitful promise. What fish swim in the Jordan and in the Sea 
of Galilee ? How far is the ichthyological fauna of Palestine iden- 
tical with that of the fresh waters of Syria, described by Heckel 
(‘ Susswasser-Fische Syriens, in Abbild. u. Beschrieb. neuer u. 
seltener Thiere u. Pflanz . in Syrien,’ &c., von Kotscky Fenzl. 
Heckel u. Redtenbacher, 1843)? We recommend these remarks 
especially to the consideration of Mr. Tristram, to whom we are 
already much indebted for his contributions to our knowledge of 
the ornithology of the Holy Land ; and we trust he will forgive 
us if, in the cause of science, we venture to express a hope that 
his health will shortly again require a little change of air, and 
that Palestine will be the country visited. 


Art. III. — 1. Voyages dans les Alpes , precedes d'un Essai sur 
VHistoire Naiurelle des Environs de Geneve . Par M. de 

Saussure, Professeur emerrte de Philosophic dans l’Academie 
de Genfeve. Vols. I., II., III., IV. Published in 1779, 1786, 
1796. Neuchatel. 

2. Theorie des Glaciers de la Savoie. Par M. le Chanoine Rendu, 
Chevalier du Merite Civil. From the t Memoires de la Societe 
Royale Academique de Savoie.’ Vol. X. 1841. 

3. Essai sur les Glaciers , et le Terrain Erratique du bassin du 
Rhone. Par M. Charpentier, Directeur des Mines du Canton 
de Vaud. 1841. 

4. Sy steme Glaciaire, ou Recherches sur les Glaciers. Par MM. 
Agassiz, Guyot, et Desor. 1847. 

5. Travels through the Alps of Savoy ; with Observations on the 
Phenomena of Glaciers . By Professor James D. Forbes, F.R.S., 
F.G.S., &c. Edinburgh. 1843. 

6. Occasional Papers on the Theory of Glaciers. By Professor 
James D. Forbes. 1859. 

7. Various Memoirs on Glacial Theory, in the Transactions of the 
Royal Society , 1862, and of the Cambridge Phil. Society. # By 
W. Hopkins, M.A., F.R.S., F.G.S. 
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8. The Glaciers of the Alps. By Dr. Tyndall, F.R.S., Professor 
of Natural History in the Royal Institution of Great Britain, 
and in the Government School of Mines. 1860. 

W HOEVER has been in the habit of contemplating the 
beauties of the works of nature or of art must necessarily 
feel the importance of regarding them from the best points of 
view. In the grander scenes of nature, for instance, when seen 
from an ill-chosen point, the mountain may appear too dominant, 
the expanse of water too large, or the distance too insignificant ; 
and, however grand or beautiful each object may be individually, 
the general effect may be unsatisfactory to the cultivated eye. 
We must seek for that point in which every object appears in its 
due proportion, and helps to produce that general harmony in 
which the highest beauty of nature and art essentially consists. 
And so it is with science. In the earlier periods of the develop- 
ment of any complicated branch of knowledge, its several parts 
will frequently appear more or less disjointed, out of keeping 
with each other, and wanting in that more perfect harmony which 
is the surest test of truth in science, as w r ell as the highest result 
of the beauties of external nature. Still Time, the great arbiter 
in such matters, gradually asserts his influence, and a period 
arrives at which we may be enabled to form at least a fair 
approximate estimate of the relative merits of the various con- 
clusions in an advancing science. Such appears to us to 
be at present the state of Glacial Science. We have hitherto 
abstained from taking much part in the discussion of the 
subject, notwithstanding the popular and scientific interest 
which has been justly attached to it, not merely on its own 
account, but also on account of its important bearings on certain 
conclusions of geologists. We believe that premature criti- 
cism has been bestowed upon it ; and if we now present a view 
of it somewhat different from those which have hitherto been 
more frequently advocated, we trust that we shall be regarded 
as doing so, not from partiality or prejudice, but on account of 
the present more perfect development and altered phase of the 
science. 

Most of our readers will probably have formed some more or 
less distinct conception of a glacier ; but we think it advisable to 
preface our examination of the various views which have been 
put forward on the subject, by a very general and brief description 
of those curious masses of ice and of the mode of their formation. 
If a mountain be of sufficient elevation, the temperature in its 
higher portions may be always below the freezing temperature, in 
which case the aqueous vapours which rise in the atmosphere 
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above the summit of such a mountain, and subsequently fall upon 
it, must usually assume the form of snow ; and thus it is that con- 
tinual additions of snow are supplied to these elevated regions. 
At the same time there are several causes which restrict this 
increase within determinate limits. Thus the high winds which 
frequently play about the tops of the mountains are often the means 
of scattering thence a certain quantity of snow, and depositing it 
at lower levels. The frequency of avalanches, also, in the higher 
regions is well known to the mountain traveller; and another 
cause for the diminution of these elevated masses of snow is to be 
found in the radiating heat of the sun, which thaws a certain 
superficial portion of die mass on which it falls, and thus affords 
an effective aid in counteracting the tendency to indefinite accu- 
mulation. 

The water produced by this melting sinks into the porous mass 
of snow ; and, since the temperature of the mass must necessarily, 
at the elevations we are here contemplating, be less than that of 
freezing, the percolating water will be, at least, partially frozen, 
and will constantly tend to convert the mass of snow into ice, 
and thus to give it greater firmness and consistency. Pressure 
and certain other causes may also assist in the work of conso- 
lidation, till at length the mass is found to assume its final 
character of transparent solid ice. 

In the higher regions of a mountainous chain there are 
usually many precipitous peaks and ridges with deep inter- 
vening continuous valleys, or more circumscribed circus-like 
hollows. The great majority of these have openings by means 
of which their drainage is more or less perfectly effected. 
If the ridge of a snow-mountain have this character, it is 
manifest that the snow which covers it will always tend to 
accumulate in the valleys, as being more sheltered than the 
neighbouring heights. Now it is found by observation that 
the masses of ice and snow thus accumulated do not remain 
quietly at rest, but creep slowly forth from their original cradles 
through the drainage valleys above mentioned. These latter 
valleys are in general nearly in the lines of quickest descent 
on the mountain side, and it is along them that the glacial 
masses of ice and snow descend from the higher regions in which 
they originate. Here, then, we have another and effective cause 
in constant action to limit the accumulation of snow and ice on 
summits of mountains on which they are formed, and to establish 
the equilibrium between the growth of the whole glacial mass in 
the higher and colder regions and its waste in the warmer regions 
below. 

When a range of mountains is so high that its summits are 
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covered with perpetual snow, the line above which the snow 
never disappears is called the snow-line. The summer tem- 
perature at an y point of it never exceeds 32° (Fahr.). The elon- 
gated portions of the general glacial mass which protrude below 
this line in valleys descending along the sides of the mountain, 
as above intimated, are more especially termed glaciers. The 
larger of them (those of the first order or 'primary glaciers) vary 
from four or five to ten or twelve miles in length. These are 
not essential limits, but they hold approximately in the Alpine 
glaciers, with which we are more familiarly acquainted than 
with any other. It is on glaciers , as thus defined, that the 
greater portion of recorded and systematic observations have 
been made. 

A limit is imposed to the linear extension of glaciers, by 
tbe rate at which the ice melts as it descends into the warmer 
regions below the snow-line. In these regions the causes of 
decay, estimated by their whole annual effect, will predo- 
minate over those of production, and the glacier becomes 
thinner as it descends, till, at its lower extremity, the thickness 
vanishes and the glacier ceases. This dissolution of the mass 
takes place, in a greater or less degree, on its lower and on its 
lateral surfaces, as well as on the upper one, though it is at the 
latter surface that the greater part of the melting is produced. 
This process, it will be observed, is not altogether continuous 
during the whole year ; for in the winter it will evidently be 
entirely arrested on the upper surface, which, at that season, 
becomes deeply buried in snow. The annual effect in each 
successive year will, nevertheless, be that due to the pre- 
dominance of destructive causes. The whole mass is thus in the 
course of years reconverted into water, which then rushes down 
the valley with seeming impatience to regain the ocean from' 
which it parted perhaps some two or three centuries before. 

In contemplating a snowy mountain, we are led almost uncon- 
sciously to regard the enormous accumulation of ice and snow 
which gives to its summits their characteristic aspect, as being 
no less typical of all that is unchangeable than the rocks them- 
selves on which it rests. We see, however, from the brief 
preceding explanations, that this perpetual snow, as it is termed, 
is rather a type of perpetual motion than of constant rest. It 
will be seen, in following the mutations of any constituent 
particle of the glacial mass, that its conversion from water into 
aqueous vapour, its ascent above the tops of the highest mountains, 
its conversion successively into snow and into glacial ice, and its 
final reconversion into water, and descent to the level from which 
it rose— that all these mutations form, in fact, one of those 
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numerous cyclical or periodical processes by which Nature, in all 
her regions, unites the beauty and variety of changing aspects 
with a real stability capable of almost infinite duration. 

It has been stated above that a glacier properly so called is 
the elongation below the snow-line of the general glacial mass 
which occupies the highest valleys and receptacles of moun- 
tains of sufficient elevation. A primary glacier will frequently 
originate in a single glacial receptacle above the snow-line, 
or it may proceed from two or more such receptacles, these 
partial glaciers uniting afterwards to form one principal glacier, 
precisely as two streams from different sources may unite to 
form one principal river. Thus the main glacier of the Aar, 
the scene of M. Agassiz’s researches in the Bernese Alps, is 
formed by the junction of two great tributaries or affluents 
proceeding from separate sources, and termed, from the moun- 
tains in which they respectively originate, the Finsteraar and 
Lauteraar glaciers, the former being on the right, the latter 
on the left in descending. The whole forms a rough representa- 
tion of the letter Y. The length of the resulting glacier, from 
the point of junction of these two principal tributaries to the 
lower extremity of the glacier, is nearly five miles, and its 
greatest width, which is at the junction, is upwards of three quarters 
of a mile. There are also many minor tributaries to this glacier, 
most of which unite above the junction to form respectively the 
two great tributaries, while, below the junction, four distinct 
lateral tributaries swell the united glacier by flowing into it 
from the valleys, along its precipitous flanks. The glaciers from 
Mont Blanc at Chamouni, the scene of Principal Forbes’s more 
detailed observations, are also among the most important of the 
Alpine glaciers. Other glaciers on the southern side of Mont 
Blanc, the glacier of Zermat descending from Monte Rosa, the 
glacier of the Rhone and others, will be recollected as among the 
principal primary glaciers which have most occupied the atten- 
tion of glacialists. The same general description is applicable 
to them all. 

The term primary is generally used, as we have used it above, 
to denote the glaciers of large dimensions. There are also 
secondary glaciers, the horizontal extent and thickness of which 
are much smaller than those of a primary glacier. The inclina- 
tion of the beds on which they rest is usually much greater than 
in the larger glaciers, and they are generally restricted to higher 
localities on the sides of the mountains. We are not aware of 
any series of accurate observations having been made on these 
smaller glaciers. We would recommend them to the notice of 
future observers. It would not only be curious to observe how 
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far the different glacial phenomena may be modified by their 
peculiar conditions, but it is also very possible that they might 
afford valuable tests, whether at rest or not, of the truth of par- 
ticular theories of glacial motion. 

The inclination of the surface to the horizon in large glaciers 
usually varies from 2° or 3° to 8° or 10°. As a general rule 
the surface is most rough and dislocated where the inclination is 
greatest and most irregular. In many glacial valleys there are 
also steep escarpments, over which the ice is precipitated, and 
broken into thousands of enormous fragments, forming one of 
the wonders of Alpine scenery. The re-cementing of these 
fragments into one continuous mass of glacial ice at the foot of 
an ice-fall was, till recently, one of the most mysterious of 
glacial phenomena. 

When we look down on the surface of a glacier from a con- 
siderable height, the minor inequalities of its surface become 
scarcely sensible. We may generally observe, however, even on 
the smooth portions of the surface, certain transverse lines, rare in 
the centre of the glacier, but more numerous in its two marginal 
portions, in each of which these lines are respectively nearly 
parallel ; and as they proceed from the flanks on either side 
towards the central portion, they incline towards the upper ex- 
tremity of the glacier, instead of being perpendicular to its axis. 
These aTe the crevasses , gaping, vertical fissures, often large 
enough to present the most serious impediments to the progress 
of the traveller across them. They are rarely longitudinal in the 
elongated or canal-shaped glaciers, but in certain cases wherp 
the valley becomes suddenly divergent in its descent, the 
crevasses become also divergent, like the rays of a fan. The 
glacier of the Rhone, at its lower extremity, presents the best 
and most familiar example of crevasses of this latter kind. The 
theoretical explanation of all these phenomena belongs to the 
mechanics of glacial motion. 

There is another group of objects, very striking in a bird’s-eye 
view of the surface of a glacier. We allude to the long, dark, 
continuous lines of debris nearly parallel to the axis of the 
glacier, and stretching frequently from points near its upper 
extremity to its final termination. To the eye situated as above 
supposed, they appear free from all local asperities, following in 
graceful curves all the flexures of the valley. They consist of 
an aggregatipn of rocks and smaller detrital matter, the rocks 
varying from small pebbles to angular blocks of many tons in 
weight. These are the moraines. One is almost invariably 
found on each side of the glacier, and close to the bounding 
walls of the valley; they are the lateral moraines. Another 
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moraine, and usually the largest, is observed to coincide very 
nearly with the axis of the glacier, and is called the median 
moraine. In large glaciers there are frequently also other 
smaller moraines intermediate and parallel to those above 
mentioned. The glacier of the Aar furnishes, perhaps, the best 
examples of existing moraines with which we are well acquainted. 
Not far below the junction of its two great tributaries, as many 
as six or seven may be distinctly recognised. They are laid 
down with great accuracy in the map of this glacier, in Plate III. 
of the Atlas which accompanies the last work of M. Agassiz on 
glaciers, the Systhme Glaciaire . It should also be stated that 
aggregations of large blocks and smaller debris are usually found 
at the terminations of glaciers in front of the ice itself, and 
extending more or less completely across the valley. They are 
the terminal moraines . 

The motion of a glacier is slow and persistent during all 
seasons, but slower in winter than in summer, and varying gene- 
rally at different times and in different places, from a few inches 
to twenty or thirty inches a day. Moreover, in an elongated 
canal-shaped glacier, the axial portions move faster than what 
are termed the lateral or marginal portions. Also, the more 
superficial parts of the glacial mass move faster than the inferior 
parts. These inequalities of motion show that a glacier, in 
its aggregate mass, has a power of changing its form, so as to 
admit of these irregularities of motion, as well as to enable it to 
adapt itself to all the irregularities in the form and dimensions 
of the valley along which it descends. This property of the 
general glacier we call its pliability. It has been the subject of 
much earnest discussion. 

The motion of the glacier enables us to account very clearly 
for the existence of central moraines. The lateral ones are 
manifestly due to the various blocks and debris which fall down 
the precipitous sides of the glacial valley on the glacier beneath, 
by the onward motion of which they are carried forward, some- 
times the whole length of the glacier, and deposited in its 
terminal moraine. If, however, the lateral moraine belonging to 
one flank of a large tributary glacier meets the corresponding 
flank of another tributary, with its moraine (as at the junction of 
the two great tributaries of the Aar glacier), the two moraines 
necessarily unite, and move forward along the central line of the 
resulting glacier as its central moraine. A similar explanation 
applies to the moraines which are intermediate to the median 
and either lateral moraine. They all arise from lateral and 
usually smaller tributaries to the general glacier or to its prin- 
cipal affluents. If a lateral moraine, for instance, be formed in 
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the upper portion of a large tributary, and a smaller tributary 
pour down its contents into the larger one, the lateral moraine of 
the latter, conjoined with one of the lateral moraines of the 
smaller tributary, will be thrust away from the side of the glacial 
valley, and will become one of the intermediate moraines above 
mentioned. A similar explanation applies to other moraines of 
this kind, the number of which is usually indicative of the 
number of minor tributaries which have helped to produce the 
general glacier. Many of these moraines extend to the lower 
extremity of the glacier and deposit their contents at the terminal 
one, which would thus grow incessantly, were it not that large 
portions of it are constantly removed by the current of water, 
frequently a powerful one, which issues from beneath the glacier 
at its extremity. Portions also of the lateral moraines work 
down to the bottom of the glacier, and are finally pushed forward 
to its extremity. 

The powerful agency of glaciers, in transporting blocks of 
enormous magnitude from their original sites to points many 
miles distant, will be easily understood from what precedes. 
The recognition of this operation of transport as the daily employ- 
ment, as it were, of nearly all glaciers, has led to some highly 
interesting conclusions in geology. 

When the traveller descends from the high point of view from 
which we have supposed him to survey the glacier, and begins 
to traverse its surface, he becomes sensible of the rugged route 
along which he has to make his way. He finds that many of 
the crevasses, which appeared to him like so many narrow well- 
marked lines, are really deep yawning fissures, over which it is 
frequently impossible to pass without bridging them over by 
some artificial means. The large central moraines, also, which 
appeared like even dark longitudinal stripes on the glacier, he 
finds to be frequently elevated ridges of 20 or 30 feet in height. 
This elevation does not arise simply from the accumulation of 
the blocks and ddbris of the moraine, but partly also from an icy 
ridge which underlies them, and which has been formed by the 
protection against the wasting effects of sun and rain, afforded by 
the debris to the ice beneath it. Glacier tables , formed by large 
single blocks poised on pedestals of ice, are produced in a similar 
manner. Also the less dislocated portibns of the glacier surface 
present, especially on sunny days, a beautifully bright effect, 
arising from the innumerable rills of water produced by the 
superficial melting of the ice. These rills sometimes form, by 
their confluence, considerable rivulets, which, of course, pre- 
cipitate themselves into the first crevasse that crosses their course, 
thus making their way to the bottom of the glacier, whence the 
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water is finally discharged from its lower extremity. The volume 
of water thus discharged in the winter is small, as might be 
expected ; but in the warmer summer months is sufficient, in the 
case of a large glacier, to form at once a river of considerable 
magnitude. 

It is impossible to overestimate the sublimity and beauty of 
these glacial masses, surrounded by their mountain accompani- 
ments, whether we see them intruding themselves, as it were, at 
their lower extremities, into the fertile valleys of the lower Alps, 
and increasing by contrast the beauty of the summer verdure 
there, or whether we contemplate them in their solitary grandeur 
in the remoter portions of their higher regions. It was in 1841 
that M. Agassiz may be said to have established himself on the 
glacier of the Aar, just below the junction of the two primary 
tributaries above described, for the purpose of observing the 
phenomena which the glacier might present to him. He there 
erected for himself, and two or three scientific friends who accom- 
panied him, the tent which soon became so well known as the 
Hotel Neuchatelois, where, in that and two or three subsequent 
years, he received, with characteristic courtesy and hospitality, a 
large number of the philosophers of Europe. This glacier affords 
peculiar advantages for observations on glacial phenomena, and 
it was for this reason principally that M. Agassiz selected it. 
Nor should we conceive a continued summer residence on so 
accessible a glacier, and one which may be so easily traversed in 
any direction, as otherwise than very enjoyable. During the 
day-time, when the weather was fine, we have seen its whole 
surface alive, as it were, with innumerable gurgling rills of 
water, which, with the brightness of the snowy mountains, gave, 
even amidst the surrounding desolation, an animation to the 
scene which dissipated all feeling of loneliness. At sunset 
this scene is often suddenly and singularly changed. On the 
disappearance of the sun’s rays, the surface-melting of the glacier, 
with every rill resulting from it, is immediately arrested, and, if 
the atmosphere is sufficiently serene, all is reduced at once to 
almost perfect stillness. The silence becomes imposing. Every 
little rill being hushed, there is sometimes literally not a sound 
to be heard, save that of the distant avalanche, occurring just 
often enough to make one the more sensible of the intensity of 
the silence. Such scenes offer, indeed, an adequate reward to 
every energetic traveller for all the effort he can make, and all 
the fatigue he may encounter, in seeking them. 

We have no intention of entering into the earlier history of 
glacial science. We can do little more than mention the names 
of such glacialists as Simler, Scheuchzer, and Gr liner, who, with 
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others of inferior note, collected a considerable number of facts 
respecting the phenomena and topography of glaciers. Scarcely 
any facts, however, were accurately observed, and a great part of 
their theories were formed with very little knowledge of physical 
and mechanical principles. But De Saussure’s work, ‘ Voyages 
dans les Alpes,’ was of a far higher order than any which 
had preceded it. The author was a Swiss philosopher fond of 
physical science, and a devoted admirer of his native mountains. 
He resided at Geneva, and availed himself of his proximity 
especially to Mont Blanc to make visits to that mountain, and 
also to the other Swiss mountains, almost every summer for 
upwards of twenty years. He commenced his observations in the 
year 1760. They were not restricted to glaciers, but were equally 
extended to all those numerous physical, geological, and topo- 
graphical facts which that region presents to the notice of die 
philosophical traveller prepared to appreciate at once the true 
value of the principles and laws by which Nature works, and 
the beauty of those varied and magnificent scenes which, in a 
country like Switzerland, she always presents to us. The results of 
all the long-continued observations of this philosophical traveller 
are embodied in his work above mentioned, consisting of four 
quarto volumes published at different times, as additional matter 
was collected and arranged for each successive volume. The 
whole work consists of a happy combination of scientific observa- 
tion and philosophical discussion, enlivened by the introduction 
of agreeable personal details, and charming descriptive touches 
of those magnificent scenes of beauty which characterise these 
Alpine regions, but which at that time were imperfectly known, 
even to the few secluded inhabitants of the lower and more 
accessible valleys of the district. There is something peculiarly 
national in this work, and the name of De Saussure is one 
of which his countrymen may reasonably be proud. Many of 
his more abstract scientific observations have been superseded, as 
might be expected, by more advanced and recent researches ; 
and the region which he was the first to describe in systematic 
detail is now popularly known from the large influx of travellers. 
But it must not be forgotten that his work remained for half a 
century the recognised and unrivalled receptacle of the best 
descriptions which existed of the scenery and physical pheno- 
mena of the Alps. 

De Saussure did not devote his special attention to glaciers, 
and does not appear to have added to the then-existing know- 
ledge of the subject much that was absolutely new, either in 
observed phenomena or in abstract reasoning. The great advan- 
tage which he conferred upon it seems to have been in methodising 
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and generalising the knowledge or suggestions of those who had 
preceded him, rather than in adding to it discoveries of his own. 
He was prepared for this task of generalisation by his large 
acquaintance with the general phenomena of glaciers derived 
from personal observation. The distinct idea that glaciers moved 
by sliding over their beds appears to have been first advocated 
by Griiner, and subsequently adopted by De Saussure; but the 
latter was enabled by his larger acquaintance with glaciers to 
give to this view a wider generality, and therefore it is that his 
name has become so intimately associated with what has been 
termed the sliding theory of the motion of glaciers. Again, 
others had described, though very imperfectly, the moraines of 
glaciers ; but De Saussure was the first to describe them sys- 
tematically, and to recognise, in some degree, the important 
inferences deducible from the actual positions of portions of the 
blocks and detritus transported from their original sites by former 
glaciers. At the same time, it is singular that he should not 
have recognised the obvious origin of central moraines in the 
confluence of two lateral moraines belonging respectively to two 
confluent tributaries, as above described. He supposed them, on 
the contrary, to arise from a continual convergency of the lateral 
portions of the glacier towards its axis in the course of its onward 
motion — a conclusion entirely at variance, as we shall see, with 
subsequent observation. 

The preceding explanations and descriptions have been de- 
signed to point out generally, and without details, the pro- 
cess by which glaciers are generated and maintained, and to 
indicate the aspect which they present to the eye of the tra- 
veller who may or may not desire to penetrate into the more 
hidden secrets of glacial mysteries. We believe that the pleasure 
which any intelligent traveller may derive from the contempla- 
tion of the external beauties of Alpine scenery may be materially 
enhanced by some acquaintance with the nature and con- 
stitution of these enormous moving masses of ice and snow. 
Those who may wish to acquire a more profound acquaintance 
with the subject must, of course, enter into the minuter details of 
observation and experiment, and must, moreover, bring to the 
task a considerable amount of mechanical and physical sci- 
ence. A portion of the remainder of this review will necessarily 
involve certain details more especially intended for the latter 
class of readers, but there will be much at the same time which 
may be easily understood by the more general reader, and which, 
we trust, may add to any interest he may already feel in glacial 
phenomena and glacial theories. 

The internal temperature of a glacier has a bearing, to a greater 
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or less extent, on most of the more important problems which 
glaciers present to us. We shall therefore consider this branch 
of our subject before we enter into the details on other branches 
of it 

We believe that M. Agassiz is the only one who has made 
direct experiments for the determination of the internal tempe- 
rature of glaciers. A vertical bore had been made, for a different 
purpose, in the glacier of the Aar not far below the junction 
of its two principal affluents, of the depth of 60 metres, or about 
200 feet. Other bores were also made near the former one, of the 
depth of a few metres. At the end of July, and a few days in 
the beginning of August, 1842, M. Agassiz observed the tempe- 
rature in the shallower bores during fifteen days successively, at 
depths between 3 and 5 metres, and found it to be invariably the 
temperature of freezing, neglecting very small discrepancies, in 
three only of the observations, manifestly due to some accidental 
cause. Simultaneously with these observations, M. Agassiz 
also examined several times the temperature indicated by the 
thermometer sunk to the bottom of the deeper bore of about 
200 feet. He found it invariably at the freezing temperature, 
the zero of the Centigrade, and 32° of Fahrenheit. 

These observations leave no doubt of the interior temperature 
having been very near 32° (Fahr.) at every point to the depth of 
200 feet, during the summer months, after the snow of the pre- 
ceding winter had entirely disappeared * from the surface of the 
glacier. 

Still these observations were only applicable to the summer 
months. In order to render them as complete as he was able to 
make them for the winter months likewise, M. Agassiz placed a 
thermometer in the glacier at the depth of 2 ^ metres, or about 
7 feet, in the summer of 1842. After remaining there two years 
it was taken out, and showed that the minimum temperature to 
which it had been reduced during that time was 2^° (Cent.), 
or very nearly 3|° (Fahr.) below the freezing temperature. Con- 
sequently 28J° (Fahr.) was very nearly the lowest temperature 
which the glacier had acquired in two successive winters in that 
particular locality. M. Agassiz does not appear to have deter- 
mined the winter temperature in the bore of 200 feet. 

To explain the manner of determining the temperature gene- 
rally at any point within the glacier, it will be necessary to state 
briefly the law of temperature within the superficial portion of 
the earth’s crust, as determined by theory, and sanctioned by 
observation to the greatest depth (upwards of 2000 feet) to which 
man has been able to penetrate. 

There is a very small uniform flow of heat from the interior 
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parts of the earth through its outer solid crust, into the circum- 
ambient space. If the atmospheric temperature in any region of 
the earth’s surface were constant and equal to the mean annual 
temperature there, the terrestrial temperature immediately be- 
neath the surface would be the same as the constant atmospheric 
temperature ; and at a point at any proposed depth beneath 
the surface, the temperature would exceed the superficial tem- 
perature by an amount increasing by 1° (Fahr.) for an increase 
m depth of about 70 feet This is called the mean terrestrial 
temperature. But the atmospheric temperature changes from one 
season to another, and this superinduces a corresponding change 
in the terrestrial temperature ; that change being greatest imme- 
diately beneath the surface, and decreasing with the depth till it 
becomes insensible at the depth of about 60 or 80 feet. More- 
over, the atmospheric temperature varies from day to night, and 
such is also the case with the terrestrial temperature, but only to 
depths not exceeding one or two feet. Thus there is a diurnal 
variation of the terrestrial temperature to the depth of one or two 
feet, and an annual variation to the depth of 6ft or 80 feet ; 
while at greater depths the temperature at each point (the mean 
terrestrial temperature) is invariable from year to year, but is 
greater in proportion to the depth of the point beneath the 
surface. 

If the upper stratum of the earth were ice (as it may be con- 
sidered to be in the c&se of a glacier), results similar to the 
above would still hold true ; because ice, so long as it remains 
solid , or its temperature is below 32° (Fahr.), allows heat to pass 
through it according to the same laws as any other solid. But 
there is this peculiarity in ice — that it ceases to be solid at the 
temperature of 32° (Fahr.). Now, it is easily proved that the 
flow of heat from the earth’s interior is more than sufficient to 
raise the temperature of the lower surface of any considerable 
glacier, under ordinary conditions, to the above temperature. A 
part only, therefore, of the transmitted internal heat is employed 
in producing this effect ; the remainder is employed in melting 
the ice at the lower surface of the mass, whence it necessarily 
follows that no considerable glacier can be frozen to its bed. 
The mean temperature of the glacier will vary from 32° (Fahr.) 
at the lower, to a temperature at the upper surface which de- 
pends on the atmospheric temperature, and is, in the middle 
region of the Alpine glaciers (as deduced from M. Agassiz’s 
observations), between 1° and 2° (Fahr.) below freezing. It will 
be somewhat lower near the upper, and somewhat higher near 
the lower end of the glacier. Hence the mean internal tempera- 
ture can never differ much from 32° (Fahr.) The actual tem- 
perature 
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perature will be subject to annual and daily variations, like those 
described in the terrestrial temperature ; but these variations 
will penetrate only to still smaller depths than in the earth itself, 
nor will they ever exceed a few degrees. Consequently, the 
internal temperature of a primary glacier will be approximately 
uniform, especially in its lower portions.* 

There is also another cause which must help in producing the 
approximate uniformity of the interior temperature. M. Agassiz 
made a number of experiments on the glacier of the Aar, proving 
a considerable infiltration of water through the small pores and 
crevices of the ice ;f and though Professor Huxley failed, in certain 
more limited experiments on the Mer de Glace, to obtain the same 
result, it would seem very difficult according to all existing evi- 
dence to doubt this infiltration as a general fact. If it does take 
place, the water must enter the glacier at a temperature of 32° 
(Fahr.), and must constantly tend to raise the interior temperature 
to that height The winter cold, within the small depth to which 
it penetrates, will, more or less, counteract this tendency ; but 
below that depth the temperature must ultimately rise to 32°, 
and remain constant. This is consistent, it will be observed, 
with the temperature observed by M. Agassiz at the depth of 200 
feet. 

These resulting temperatures as above stated are deduced from 
accurate solutions of the problem, and admit of no ambiguity 
or appreciable error. They do not appear to us to have been 
always attended to in speculations on which they have an 
immediate and important bearing. 

We shall now direct the attention of our readers to that property 
of ice by virtue of which it is capable, at a certain temperature, 
of what is called 1 regelation.’ The discovery of this property, 
and the recognition of its applicability to the explanation of 
certain glacial phenomena, of which no adequate explanation had 
been previously given, constitute a most important epoch in the 
history of glacial science. It rescued our glacial theories from 
much of the vagueness and indeterminateness which till that 
time had hovered about them, and assisted greatly in placing the 
science on that basis of accurate investigation and exact experi- 
ment to which, in some of its most important points, it had no 
previous pretension. 

In the month of June, 1850, Mr. Faraday exhibited an experi- 


* The solution of the above problem will be found in the ‘Philosophical 
Magazine* for January, 1845, vol. xxvi. See also the memoir 4 On the Theory of 
the Motion of Glaciers,* in the ‘Transactions of the Royal Society* for 1862. 
Bead May 22nd, 1862. 
t 4 Systfeme Glaciaire,* chap. ix. 
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ment at an Evening Meeting of the Royal Institution, in which 
he showed ‘ that when two pieces of ice with moistened surfaces 
were placed in contact, they became cemented together by the 
freezing of the film of water between them ; while, when the 
ice was below 32 0 (Fahr.), and therefore dry, no effect of the 
kind could be produced. The freezing was also found to take 
place under water ; and, indeed, it occurs even when the water in 
which the ice is plunged is as hot as the hand can bear/ * 

It was a generalisation of this simple but curious fact, that 
suggested to Dr. Tyndall the experiments which have so largely 
affected the state of glacial science. In the above experiment 
the two blocks of ice not only cohered to each other, but became 
so perfectly united that it was no longer possible to recognise 
their plane of junction. Now it occurred to Dr. Tyndall that 
if two pieces were capable of thus uniting, any number of pieces 
must equally unite if placed under similar conditions ; and con- 
sequently that we might expect that an indefinite number of 
indefinitely small fragments, under a pressure which should 
secure the requisite contact of contiguous particles, at the tempe- 
rature of 32° (Fahr.), would coalesce into one continuous mass 
of transparent ice. The conclusion was tested by the following 
experiment : — 

Two cubical blocks of seasoned boxwood had each a cavity 
hollowed out on one of its sides, such that when these two sides 
were placed in contact, the contour of the one cavity exactly 
corresponded to that of the other ; and the two cavities together 
formed a lenticular vacant space between the two blocks of wood. 
A ball of ice was placed in this vacant space, not of the same 
form as the cavity itself, but of something more than sufficient 
bulk to fill it when forcibly pressed into it. The two blocks 
were then placed under a hydrostatic press, and a pressure applied 
to them sufficient to crush the ice and make it assume the form 
of the cavity in which it was placed. In this process the ice was 
of course broken into atoms ; but when turned out of the mould, 
within the few seconds of time necessary for that operation, it 
had been regeled into a perfectly continuous and transparent lump 
of ice. The regelation appeared to have been effected almost at 
the instant that the crushing was completed. 

This is the simplest form of ihe experiment, and exhibits most 
satisfactorily the result of the process which is called regelation. 
The ice is not squeezed like a soft substance, but cracked, 
split, and broken into thousands of pieces, which, brought into 
contact by the pressure, are again united into one continuous 


• 1 Glaciers of the Alps/ p. 351. 
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mass by the process of regelation. We are not here speaking of 
the nature of this process — of the molecular actions which may 
be involved iii it. We are appealing merely to the result of that 
process as an observed fact ; and the fact itself may manifestly 
be made the base of our speculations, without our knowing the 
modus operandi of the process, just as we may reason upon the 
facts or results of crystallization, notwithstanding our ignorance 
of the physical process by which those results are produced. We 
are the more anxious to point out this distinction because we 
imagine that we discern a disposition on the part of some gla- 
cialists, in the application of regelation to the explanation of the 
motion of a glacier, to depart from the facts or results of regelation, 
with which we are acquainted, to the modus operand V, with which 
we are not acquainted. The term ‘ regelation ’ has been objected 
to as seeming to indicate the nature of the process by which the 
effect above described is produced ; but it must be distinctly 
understood that when we speak of the ‘ property of regelation ’ as 
characterising ice at the particular temperature of 32° (Fahr.), 
we mean simply that property in virtue of which ice at that tem- 
perature is capable of being broken and fractured, and instantly 
reunited into a continuous mass, as above described. We shall 
see in the sequel the great importance of this property of ice, in 
the theory of the motion of glaciers. 

We may add that Dr. Tyndall has varied the above experiment 
in several ways, as may be seen by referring to his ‘ Glaciers of 
the Alps/ p. 346, or to his Memoirs in the Transactions of the 
Royal Society. 

The modus operandi in the conversion of snow into the 
compact ice of the lower glacier, is intimately connected 
with the internal temperature of the mass. In the colder 
glacial regions the falling snow is usually dry, and consists 
of fine granules ; but when the atmosphere is more moist, 
and its temperature little exceeds that of freezing, the snow is 
flocculent. During the winter a thick covering of snow is 
deposited on the glacier ; but, below the snow-line, the whole of 
this snow, together with the superficial portion of the pre-existing 
glacier beneath it, is dissolved by the heat of the following sum- 
mer. Above the snow-line, on the contrary, a part only of the 
previous winter’s snow is dissolved, and the other part remains 
as a permanent addition to the glacier, thus forming an annual 
stratum which may or may not be afterwards recognisable as 
distinct from similar strata above or below it. When the summer 
warmth begins to predominate in these higher regions, the super- 
ficial snow is melted by the sun’s rays, though the atmospheric 
temperature may be considerably below 32°. The water thus 

produced 


Digitized by L^ooQle 



92 


Glacial Theories. 


produced sinks into the porous mass of snow, the temperature of 
which will necessarily be below — and in the highest regions con- 
siderably below — 32°(Fahr.). This percol ating water will therefore 
become partly frozen, as above intimated, the depth to which the 
infiltration proceeds depending on circumstances. The portion of 
the last winter’s snow which remains at the end of the summer 
thus becomes changed into a granular mass, while the mass im- 
mediately below it will also be further modified in like manner. 
The more superficial portion of the whole mass thus transformed 
becomes granular, and is called n£oe ; it becomes more and 
more consolidated as the depth increases, till it finally assumes 
the character of compact glacial ice. We should expect the mass 
thus formed to be stratified, but that its indications of stratifi- 
cation would be feeble. It is in this manner that the glacial 
mass increases above the snow-line, to compensate for the waste 
below it. 

In the higher regions in which glaciers originate, the minimum 
superficial winter temperature will frequently be much less than 
that determined, as above stated, by M. Agassiz in the middle 
region of the Aar glacier, though the winter covering of snow 
will tend to equalise these temperatures in different localities. 
Whatever effect, however, may be produced by a lower atmo- 
spheric temperature in the higher glacial regions, the tendency 
of the infiltrated water, as above explained, must always be to 
raise the temperature to that of freezing in the lower and far 
greater part of the mass into which the. winter cold never pene- 
trates. Allowing this influence of infiltration, the lower portion 
of the glacial mass will have the same temperature in these 
higher and colder regions as in the milder middle and lower 
regions of the glacier ; but the portion affected by the winter 
temperature will be generally colder and its depth greater 
where the mean external atmospheric temperature is the lowest, 
and especially in winter. 

The conversion of snow into neve, and subsequently into con- 
solidated ice, has been a subject of frequent discussion. The 
views of all the earlier glacialists, and of some also of the later 
ones, were founded on conceptions more or less erroneous re- 
specting the internal temperature of glaciers. Pressure is a cause, 
as well as temperature, to which this conversion has been attributed 
(p. 78). M. Agassiz has described his experiments and stated 
his views more explicitly than any other glacialist in Chapter V. 
of his ‘ Syst&me Glaciaire.’ He probably erred in attributing too 
much importance to the interior temperature. Principal Forbes, 
in his earlier speculations, appears to have recognised congela- 
tion, due to the winter temperature, as the effective cause 
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in producing the transmutation we are speaking of; but he 
afterwards rejected this idea, and adopted the opinion that it was 
due to pressure alone; for, in 1846, he writes, ‘I am satisfied, 
then (and it is only after long doubt that I venture this confident 
expression), that the conversion of snow into ice is due to the 
effects of pressure on the loose and porous structure of the 
former/ To the operation of direct pressure he adds that of the 
‘kneading or working of the parts on one another/ due to a 
difference of motion of two contiguous particles and the conse- 
quent friction between them. 

Dr. Tyndall has stated his views on this question in his 
‘ Glaciers of the Alps 9 (p. 249-251). He appears to consider 
direct pressure as the principal cause of the solidification of Jhe 
ice, aided, perhaps, by congelation in the colder portions of the 
mass. 

None of these views appear to be sufficiently based on deter- 
minate conceptions of the interior temperature of the glacial 
mass. If the mean annual atmospheric temperature be several 
degrees less than 32° (Fahr.), the temperature during the later 
winter and earlier spring months will be considerably below 
the freezing temperature generally, at depths not exceeding that 
to which the winter cold is able to penetrate. In that part of 
the mass, therefore, congelation must necessarily attend infiltra- 
tion, and must probably be a more efficient cause than pressure, 
which, in the more superficial portion of the mass, must be com- 
paratively small. In its lower portion, on the contrary (if we 
allow the full effect of infiltration there), the temperature must 
be very nearly that of freezing, and congelation will proceed very 
slowly, while the pressure will become comparatively large and 
efficient. It appears to us that both the causes here spoken of 
must be effective, but more especially in different parts of the 
mass. 

The process of regelation could not, of course, be even tacitly 
alluded to in any of the explanations above mentioned previous 
to that given by Dr. Tyndall, since he was the first to discover 
its importance in glacial questions ; nor even in his own explana- 
tion do we see any explicit allusion to its probable efficiency 
in the consolidation of the neve into compact ice. But it does 
appear to us that it is by means of this process that pressure is 
enabled to produce a particular kind of consolidation in ice 
at the freezing temperature which it is incapable of producing at 
any lower temperature. In fact, we do not see how we can do 
otherwise than recognise the efficiency of this cause, so far as we 
recognise the temperature of 32° in the greater portion of the 
mass. 

When 
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When the glacial mass passes from the state of neve to that of 
the proper glacial ice, it does not necessarily become a homo- 
geneous hard transparent mass, but is frequently found to consist 
of alternate layers of two apparently different kinds of ice, one of 
which is of a dark bluish colour, and transparent, the other of 
a dull white colour, and opaque. These layers usually vary in 
thickness from the fraction of an inch to one or two inches, or 
upwards. Their continuity is more or less perfect for consider- 
able distances, and their position, in the great majority of cases 
in which their development is most complete, approximates to 
verticality. The colour of the whiter layers is found to be due 
to the presence of a great number of small air-bubbles contained 
in them ; the blue layers derive their greater transparency from 
the comparative absence of these bubbles. The structure is 
usually designated as the ribboned , laminar , or veined structure of 
glacial ice. These laminae appear to be developed as the ice 
consolidates from its state of neve, and may be regarded as a 
general property of the ice in its consolidated form, however 
different its development may be in different parts of a glacier, 
and however much that development may seem to depend on 
local conditions. 

Whatever may be the physical cause of this peculiar structure, 
there seems to be no doubt of its being, in many cases, gradually 
developed during the transmutation of the neve into compact 
ice ; and it appears to be equally certain that the structure, so far 
as regards the positions of the bands and their degree of develop- 
ment, may be suddenly and entirely changed when the cause 
producing the change is sufficiently energetic. The most com- 
plete proof of this latter statement is found in the structure imme- 
diately at the bottom of the ice-falls which form such striking 
features in the external aspect of a glacier. The structure in 
such localities is always finely developed, the veins are nearly 
vertical and transverse, their intersections with the surface of the 
glacier running nearly in straight lines across it, in directions 
perpendicular to its axis. This appears to be universally true, 
whatever may have been the degree of development of the struc- 
ture, or the positions of the veins in the glacier immediately 
above the fall. There can be no doubt, therefore, as to the 
Structure originating at the bottom of the fall, so far as it is dis- 
tinguished by the characteristic positions of the veins as above 
described. When we examine the glacier at points more or less 
remote from the fall, we find the nearly straight transverse lines 
of structure converted into elongated loops, with their vertices 
directed towards the lower end of the glacier, and the question 
arises whether these loops are the original transverse lines of struc- 
ture, 
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ture, distorted into lengthened curves by the more rapid motion 
of the axial portion of the glacier ; or whether they are altogether 
new structural lines resulting from the action of causes similar 
to those at the foot of the fall, their effects being modified by the 
change of conditions under which they act ? This is a question 
which we shall discuss in the sequel. It may here be sufficient 
to remark that the positions of the veins and structural curves on 
the face of the glacier are generally such as might be anticipated, 
supposing them to be transmitted from the locality in which they 
originated, but to be elongated and deformed, as above described, 
by the unequable motion of different parts of the glacier. 

In a canal-shaped glacier the elongated curves of structure will 
thus become more nearly parallel to the sides of the glacier in 
its marginal portions, as they move onward from the fall. Dr. 
Tyndall has appropriately designated the structure in those 
portions, the marginal structure . The laminar structure is also 
strongly developed on large glaciers beneath their central mo- 
raines, which arise, as above explained, from the junction of two 
of the lateral moraines of two large tributaries, as on the glacier 
of the Aar. In such cases the veins are vertical and longitudinal, 
and such as would result in the united glacier from the marginal 
veins of the tributaries, when those veins should be nearly parallel 
to the sides of their respective tributaries. This has been called 
the longitudinal structure. From the foot of the great fall of the 
Rhone glacier, and in some other glaciers, the forms of the valleys 
are such that the ice moves from them in radiating lines, and the 
curves of structure consequently expand into curves of an approxi- 
mately circular form. Most Alpine travellers will have remarked 
the striking feature they form on the glacier of the Rhone, 
between the fall and the terminating circular contour of the 
glacier. The Mer de Glace is also one of the well-known 
glaciers which exhibits the different varieties of this structure in 
great perfection. 

We have already indicated the way in which the neve may 
become more or less distinctly stratified, and all glacialjsts pro- 
bably agree in the belief that stratification may be frequently 
recognised in that portion of a glacial mass. There has been, 
however, great difference of opinion as to the permanence of any 
visible stratification in the consolidated ice of the lower portions 
of glaciers. M. Agassiz regards it as a permanent and pervading 
character of all glacial ice, derived from the original stratification 
of the neve. Principal Forbes, on the contrary, considers it to 
exist only in the neve, all indication of it disappearing in the true 
glacial ice. He cites the Talefre glacier in support of his asser- 
tion. But these two observers did not agree as to what appear- 
ances 
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ances were to be regarded as really indicative of stratification. 
Dr. Tyndall refuted Principal Forbes’s opinion by the discovery 
in several localities of the coexistence of stratification and a well- 
developed veined structure in the same mass. It should, however, 
be remarked that, after diligent search on the glaciers of Mont 
Blanc and Monte Rosa, he found comparatively few instances of 
this coexistence ; and the inference from the observations of the two 
last-named glacialists would seem to be, that though the two 
phenomena in question do sometimes coexist in the same mass, 
the external proofs of their coexistence are comparatively rare. 
M. Agassiz’s views on this subject are more complicated. We 
^ shall recur to them shortly. 

We may now direct attention to certain bands, called Dirt 
Bands , which have been remarked on the surface of a few 
Alpine glaciers, and which appear to be in some way asso- 
ciated with the laminar structure just described. They form 
elongated loops, similar to the above structural curves, de- 
fined by a slight dirty tint, very feeble, but sufficient, when 
seen under favourable circumstances, to distinguish them from 
the whiter intervening spaces. Their darker colour is caused by 
a small quantity of sand and dirt spread along them on the 
surface of the glacier. They were first observed and described 
by Principal Forbes on the Mer de Glace. He was able to 
enumerate eighteen of them between Trelaporte and the lower 
extremity of the glacier, with the average distance of about 700 
feet between their vertices, measured along the axis of the glacier. 
Sixteen or seventeen years afterwards Dr. Tyndall recognised the 
same number within the ssgne limits ; whence we may infer that 
this mean distance between them is determined by some law, and 
not by merely accidental circumstances. 

It is to the two observers above mentioned that we owe our 
principal knowledge of these bands on the Mer de Glace. Prin- 
cipal Forbes supposes the glacier to consist of alternate portions 
of more and less porous ice, each portion being bounded by an 
internal surface which coincides with a surface of one of the 
laminae of the veined structure, and that the bands arise from the 
fact that the dirt, diffused by the winds or other superficial 
causes over the surface of the glacier, adheres to the porous more 
than to the harder portions of the ice. The defect of this view 
is that it leaves the hypothesis of the alternate occurrence of zones 
of greater and less porosity entirely unsupported by observation 
or theory. It amounts to little but the assertion of the fact of 
the coincidence of the bands and superficial curves of lamellar 
structure. 

At the foot of the ice-fall of the glacier du Geant, Dr. Tyndall 
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found these bands restricted to the ice which had been precipi- 
tated down the fall. He observed there also a number of large 
transverse ridges * or rucks of the glacier, which Principal Forbes 
seems also to have observed, f and which he appears to refer, as 
we think, to their right mechanical cause — a periodical augmenta- 
tion of the enormous pressure a tergo arising from the more rapid 
flow of the ice down the fall when liberated by the approaching 
warmth of summer. Dr. Tyndall also observed that snow was 
still remaining on the sides of those ridges least exposed to the 
sun’s rays, and that this snow was the receptacle of a considerable 
quantity of dirt conveyed thither by external causes, and retained 
by the snow, to be finally deposited on the surface of the glacier. 
He regards the porosity of the ice immediately beneath the bands 
as merely superficial, and to be the effect of the bands, and not 
their cause, as asserted by Principal Forbes, being produced, he 
supposes, by the sinking down of the particles of dust into the 
surface of the ice, in consequence of the greater heat which 
they imbibe from the sun’s rays. 

Dr. Tyndall’s theory of these bands requires confirmation by 
more extended observation, but it involves no difficulty which 
appears to us at present so great as that involved in Prin- 
cipal Forbes’s hypothesis of the existence of alternate zones of 
more and less porous ice in the glaciers in which these bands 
are observed. 

Both these theories of the dirt-bands involve the superficial 
origin of the dirt which colours the bands, and are in this respect 
opposed to the views of M. Agassiz, so far, at least, as we compre- 
hend those views. The latter glacialist appears to refer most of 
the alternating bands or laminae of blue and white ice, above de- 
scribed as the veined structure, to the original stratification of the 
neve. He states, a? the result of observation, that many of the 
stronger blue veins in the consolidated glacial ice are accompanied 
by fine particles of sand and dirt which lie intermediate to those 
veins and the contiguous whiter ones. He seems to conceive the 
veins thus distinguished to be derived from the stratification of 
the neve, of which, in fact, they are to be regarded as the con- 
tinuation into the compact ice of the middle and lower glacier. 
So far, too, as we understand our author, the laminae of blue and 
white ice intermediate to the stronger laminae above mentioned, 
belong also to the stratification which he represents as pervading 
the whole mass of the glacier. He regards the real veined 
structure as a comparatively superficial and local phenomenon, 
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in which the laminae may or may not coincide with those layers 
which he asserts to belong properly to the stratification ; but we 
are unable to see any distinct cause to which the real veined 
structure, according to his views, is to be referred. Again, the 
author of this theory is bound to explain how the original strata 
of the neve could assume the varied but regular positions of the 
blue and white veins in the lower parts of the glacier, and espe- 
cially the transverse and vertical position which they uniformly 
assume at the foot of an ice-fall, after the ice has been broken 
into innumerable fragments. In all this the failure is so manifest 
as to be condemnatory at once of the theory. We may, however, 
remark that the facts respecting the re-formation of the laminar 
structure at the foot of an ice-fall were then far less perfectly 
known than at the present time. Still, the confusion and 
inadequacy of the generalizations and conclusions appear to us 
to be inconsistent with the care and detail with which the 
observations themselves were evidently made, and also with the 
care with which many of the curves of structure are delineated 
by trigonometrical admeasurements on the map of the Aar 
glacier contained in the Atlas which accompanies the Systhne 
Glaciaire . It is very desirable that that glacier should be 
again carefully and impartially examined in reference to its 
laminated structure, with the additional light which has been 
thrown on the subject since the period when r M. Agassiz’s 
observations were made. Those observations were evidently 
conducted with great care, and might, we doubt not, be brought 
into harmony with the observations of other glacialists, instead 
of standing, as they do now, in perplexing antagonism to them, 
both as to facts and as to interpretations. 

We have already alluded to the experiments on infiltration, 
made respectively by M. Agassiz and Professor Huxley. The 
former states that he had ascertained by observation that 
the coloured infiltrating fluid passed through the compact ice in 
which he conducted his experiments, entirely along the capillary 
Jissures ( System . Glac., p. 173). These fissures are described as 
dividing the mass into small angular fragments, without any recog- 
nizable order of form or arrangement (p. 163) ; aqd it is stated that 
when a lump of ice from the interior of the glacier was exposed 
to the external atmosphere, it was easily disintegrated by the 
separation of these angular fragments from each other. It is to 
the absence of all regularity in the forms and relative positions 
of these fragments that we would here more especially direct 
the attention of our readers, as indicating the absence of all 
tendency in the general mass to yield in one direction more than 
another to any forces which may be exerted to tear and rupture 
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it "by extension. This conclusion is important as regards the 
theories of glacial motion which we shall have to discuss. So 
far as relates to those parts of a glacier in which, according to 
Prof. Huxley, no infiltration takes place, and in which, therefore, 
there can be no such fissures as are here contemplated, the 
same question as to the difference of cohesion in different direc- 
tions cannot arise, unless it should be that certain determinate 
planes of crystallisation may give a predominant tendency to the 
mass to cleaye in some particular direction. We cannot ascer- 
tain, however, that any such tendency has been detected in ice ; 
and we may the less expect it to exist in glacial ice than in any 
other, from the manner in which that ice passes by a gradual 
process of consolidation from snow to the compact ice of the 
lower glacier. It may also be remarked as somewhat singular 
that glacial ice, even where the veined structure is most com- 
pletely developed, should indicate no tendency, while unweathered, 
to cleave along the veins rather than in directions transverse to 
them. 

M. Agassiz also made a number of experiments and observa- 
tions respecting the interior structure of glacial ice ; * and Dr. 
Tyndall has subsequently made somewhat similar experiments 
on common or lake-ice. f Such experiments are highly interest- 
ing to the physicist, but at present they seem to have too 
uncertain a bearing on our glacial theories for the critics of such 
theories to dwell upon them, even if our space would admit of 
our doing so. We would only remark that these experiments 
reveal nothing, especially in reference to glacial ice, to justify 
the inference of there being any of the greater tendency above 
alluded to, to cleave in one direction rather than another. 

Before we discuss the different theories which have been pro- 
pounded to account for the observed motion of a glacier, it will 
be necessary to define accurately what we mean by the viscosity 
or plasticity of a body, since this property has been especially 
appealed to in the glacial theory which, till a late period, 
occupied so large a share of public attention in this country. It 
will be understood that we allude to the Viscous Theory . And 
here we may first premise that all exact definitions of such terms 
as solidity , viscosity, fluidity, elasticity, and the like, must necessa- 
rily be mechanical, since all the properties of bodies denoted by 
such terms indicate a power, greater or less, of resisting the 
tendency of external forces to change the form of a body, or, 
what is equivalent, to change the relative positions of its com- 
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ponent particles with reference to each other. Again, we can 
pursue no exact reasoning, and make no accurate calculations in 
which the properties here spoken of are involved, without some 
determinate measures of those properties, and such measures can 
only express the mechanical capability which the body may 
derive from each of them, to resist a given amount of force 
acting under given conditions — i. e. y the measures of these pro- 
perties, as well as their definitions, must be mechanical . 

We may also here remind our readers that a body or mass of 
any substance is said to be in its natural state, or in a state of no 
constraint , when it is acted on only by the mutual attractions of 
its component particles, and not by any extran